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FROM THE EDITORS

INTRODUCTION
Sanjive Vaidya, RA, Department chair

As the sixth issue of TECHNE comes to publication after a long
delay brought on by the COVID-19 pandemic, our Department of
Architectural Technology stands on the verge of great milestone this
spring: graduating its first class of Bachelor of Architecture candidates.
In anticipation of the arrival of this exciting moment, the editors have
assembled some of the work, both drawing and writing, of our students
and of our dedicated fulltime and parttime faculty who bring their
knowledge, skills, and passion for architecture to our school.
Amid these challenging circumstances, the editors wish to recognize
the temerity of the students and faculty of our department. For all of

us, these past two years of enduring the pandemic have been
challenging, to be sure, but they also illuminate what we as a
community can achieve through perseverance, determination, and
commitment.
In the fall of 2022, the Department will welcome the final visit of
the National Architectural Accreditation Board jury as the last step
in establishing the professional Bachelor of Architecture degree
program at City Tech. We hope this issue of TECHNE presents a
sampling of what the jury can expect.

“Midnight on Feb. 5, 1952, a cross was burned in front of Stoughton
Hall, where the 11 black members of the Harvard Class of 1955
lived… One of the 11 black students was the late J. Max Bond
’55, who became one the nation’s leading black architects, stressing
socially progressive themes and public service.”
-Hartman, Chester. “Cross burning in Harvard Yard?” The Harvard
Crimson, 17 Sept 2014.
Symbolizing structural and social barriers for minorities and people
of color accessing higher education, this violent scene is heightened
by its setting. The venerated campus represents a pinnacle of logic
and reason. Faculty openly discouraged Max Bond from pursuing
architecture because of the color of his skin. His experience at
Harvard is alarming, but familiar. The barriers are now less overt, but
remain economically polarizing and dispiriting.
By completing his degree, Max Bond demonstrated the steel resolve
and calm demeanor that propelled him to prominence while using
his power to help others do the same. He advanced ideas on the
intersection between architecture, public service and the pivotal role
of public education. Access to higher education is fundamental to
the discourse on equity and advancement.

timeline. It promises to be an industry disrupter, offering agency to
a demographic frequently underserved and unrecognized for their
leadership potential. The courage and tenacity of these students to
overcome significant economic and social barriers is evidence of
their ability to succeed.
Educating the quantity and diversity of architectural students, City
Tech is situated to play an important role in the revitalization and
public well-being of New York City. It remains a reliable ally and
positive catalyst for the disadvantaged and underrepresented. The
process of design thinking coupled with personal experience of
the city’s deficiencies, make these students important contributors
to discussions on infrastructure, disaster preparation and climate
change. They can become effective advocates for their communities
with firsthand experience of inadequate public accommodations for
the aging and dying, support for the mentally ill and disabled,
housing for the homeless and the formerly incarcerated. Their
education is an act of self-defense. It is a defiant assertion of
belonging, and pride in diversity. An effective design education
links aesthetics with science, policy and human need. Vitruvian
principles for the twenty-first century.

The American Institute of Architects (AIA) 2016 report on Diversity
in the Profession of Architecture enumerates barriers to the pursuit
of an architectural education. Beyond the high cost of architectural
programs is the lack of role models of color. First and secondgeneration students choose more lucrative careers. Architect’s
salaries are notoriously low. Underscoring this is a lack of awareness
about the scope of architecture. The New York Building Congress
forecast $56.4 billion of construction spending on the city in
2020. This is spread over many components of development
and reconstruction. It points to the expanding use of digital design
technologies, advanced materials and performance analytics to
manage the increasing complexity of building in the city. Efforts
to ensure that design and planning are aligned with resource
conservation and energy management increase construction costs.
Graduates from the Department of Architectural Technology often
engage non-traditional design practices such as: digital fabrication
and representation, preservation technologies, building performance
analytics and project management. The newly reconfigured fouryear BTech curriculum harnesses their interests and talents. It is
a strategy to bring students closer to the drivers of construction
spending, accessing employment opportunities with sustainable
compensation.
Capitalizing on this robust technical curriculum, the new five-year
BArch program provides a high quality, affordable professional
degree pathway for students pursuing a role in the practice of
building design and construction. While both degrees offer students
an opportunity to pursue licensure, the BArch degree accelerates the
6

SANJIVE VAIDYA
DEPARTMENT CHAIR

Sanjive Vaidya, RA serves as the
Department Chair of the New York City
College of Technology Department of
Architectural Technology. The program
is currently a candidate for a NAAB
accredited, professional five-year Bachelors
of Architecture degree.
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FACULTY WORK
A collection of work done by some of the school's professors and
students. The following showcases how the professors integrate
their professional practice work into the school curriculum.

IMAGE BY: ALBERT VARGAS
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ESTEBAN BEITA SOLANO
ASSOCIATE PROFESSOR

EXPLORATION OF LIGHT THROUGH
VIRTUAL REALITY
From Traditional Japanese Architecture to Le Corbusier
ABSTRACT
The exploration of light in architecture and 3d visualization
techniques have always been an interest of mine since my
first semester of architecture school. Even before college, I
already had an interest in traditional Japanese architecture
design techniques. I found it intriguing how every piece of a
structure, including interior and exterior works harmoniously
with nature. From the design of the space, to the design of
the garden, immense consideration is giving to the placement
of every piece. The entire scene is set up like a puzzle, some
pieces are located in the foreground, middle ground and
back ground, and when all is complete, a painting like scene
is created that captures the essence of every season. These
ideas sparked my interest in the visualization of spaces as
they change during the year.

Student Rendering - Mariam Elramsisy

10

11

It wasn’t until my first semester of college when I discovered
3d modeling software like 3d studio Max. Through the
computer I could now create virtual environments of whatever
I wanted, and then render them to create my own image. This
become one of my favorite classes and my professor quickly
noticed and recommended me to one his colleagues. At that
point I started working on the creation of precise 3d models
of La Tourette and Ronchamp by the architect Le Corbusier.
The 3d models were used to carefully map the movement of
light inside the chapels and test a theory that each building
was designed in relation to the sun. During that time the
modeling was very simple and in no way photo-realistic, but
it was accurate in rendering precise shadows. With the 3d
model it made it possible to input exact sun coordinates,
specify month, year and time for each location. I found this
type of study very interesting, which would then influence my
research in Japan.
While in Japan my main research was focused on analyzing
traditional structures and their experience to the change of time.
I was monthly interested to see how the sunlight effected the
interior spaces from sunrise to sunset. For many years I visited
the same location during spring, summer, autumn and winter,
each time photographing the same location to capture how
the space adapts. After documenting hundreds of structures,
I become interested in the Bosen tea room. It was designed
by one of my favorite tea masters, Kobori Enshu, and it had
a great story behind its design dealing with light and water.
During my visit I was able to hear a story from one of the monks
that mentioned how Kobori Enshu designed the tea house to
recreate the essence of his child hood. The essence become
the effect of being near water and the creation of water ripples
inside the tea house. Although a great story, I wanted to see
and show others the effect. Going to the site multiple times
was impossible, so the only option was to create a precise 3d
model of the tea room with its environment. Just like my work
in analyzing buildings by Le Corbusier, I would apply the same
techniques to the tea house. This time however with more
experience, I could now create a photo-realistic rendering. As
part of my Doctorate studies, I created 3d renderings of the
tea house during each day of the year from sunrise to sunset,
creating a precise database of the movement of light. It was
through this that I was able to visualize the effect of water
ripples inside the tea house.
In the case of Le Corbusier, my former professor during one
of his trips to La Tourette in 1994 was able to photograph a
horizontal bar of light as it hit a painted red altar inside the
chapel. This was all through coincidence, he happened to
be at the chapel at the right season and time. When the light
entered the chapel during the late evening, it had a bright
orange color and when it hit the red altar it made the light
glow like fire. It was an incredible effect that I was also able
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to witness when we visited the space together. Just like my
work with Japanese architecture, when I returned to New
York from Japan, I once again applied the same rendering
techniques to La Tourette. Since I already knew the effect
took place during the summer solstice, I was able to quickly
match the sun position in my 3d model. Although being at
the actual location during the effect is more important, weather
conditions cannot be controlled. While I was there, I was only
able to see part of the effect due to a partly cloudy sky. In the
my 3d model, the main thing I had to generate was the correct
longitude and latitude coordinates of the sun, then I could test
any conditions. In order to achieve a precise model, I first
analyzed photographs, which I new the date and time they
were taken. Once I was able to accurately match the light to
several photos, then I was certain my model wat accurate. In
the beginning I create a series of renderings and animations
showing how the light entered from start to finish. These were
extremely helpful to better understand Le Corbusier’s design
in relation to the sun.

Boston Tea Room Water Ripples Rendering

Boston Tea Room Evening Light Rendering

Most recently, I have continued to explore the visualization of
architecture from 3d models in virtual reality (VR). Although,
renderings and animations give us an image of the space,
they fail to capture the full immersive experience. A rendering
is simply a 2d image, however, in virtual reality the entire
experience is immersive. In VR, I could take my existing 3d
model and exported to a virtual environment, where I could
then explore it just like in real life. With the use of a head
mounted display (HMD) and controls that track- your every
movement, I have full control of the scene. I can freely walk,
seat, kneel and laydown and freely explore any space. The
experience is completely immersive, effecting most of your
senses. This experience can then be altered through your
hand controllers, by making it possible to change weather
conditions in real-time. Such applications are beneficial for
research and student learning. As a researcher I can now visit
that location any time and experience any effect for a long as
I want.

Boston Tea Room Morning View Rendering

Boston Tea Room Night View Rendering

In the case of students, its almost like playing a game, they are
learning about architecture in an environment they are used to.
Such techniques for visualizing space through photo-realistic
renderings and VR have become a part of my research in
immersive visualization techniques. As a professor, I have
taken my experience and passed it to my students with my

rendering and VR courses. In each course students learn
how 3d models, renderings and VR can be used to present
their designs. Whether its used to present your final design
project to a jury, understand site conditions, or sell your idea to
a client, VR technologies have immense potential for student
learning.

Boston Tea Room Screen Rendering
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A SPACE WITHOUT BOUNDARIES
Traditional Japanese architecture has had centuries to
develop and refine techniques for the articulation of space
in relation to nature. Traditional spaces are designed to be
highly adaptable to the change of time, views and function.
In conjunction with Japan’s harsh summer temperatures,
appreciation of nature and limited land availability, traditional
architecture evolved to create a relationship between building
and site that obscures the boundaries between interior and
exterior. Through a precise control of boundaries, space can
be trimmed and cut to highlight details of the exterior. Only
through boundaries can a view be appreciated and linked to a
building and its inhabitants. A view without boundaries offers
too many details; foreground, middle ground and background
are visible, creating a space without mystery. The creation
of mystery through architecture becomes a technique which
starts to reshape the exterior environment into a blank canvas,
waiting to be painted by the landscape and then framed for
an audience. These techniques and articulation of space are
present in most traditional Japanese architecture; however
they are seen most often in tea houses. Tea houses are small
spaces meant for relaxation, where one can leave the worries
of daily life behind. Due to the lack of space, construction
tends to take place with close proximity to other buildings.
However, this is not a limitation to the creation of space.
Although interior and exterior spaces might be small, they are
designed to be perceived much bigger. However, this only
works by having a close relationship between user, building
and nature. The user is meant to see nature from inside the
building, the building creates the boundaries for the user, and
nature creates the views for the user. These three elements
only work in union and together they break the perception of
small spaces.

La Tourette Comparison

La Tourette Evening Light 1 Rendering

La Tourette Evening Wireframe Rendering
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La Tourette Evening Light 2 Rendering

Over a period of six years, I had the opportunity to document
over two hundred traditional building types in Japan. As part
of my research, I was fascinated with the idea of “Kyokai” or
boundaries in Japanese. The creation of boundaries is at the
heart of traditional Japanese design principles, and can be seen
in the control of views, which creates a “picture frame” view
of the garden. However, boundaries have a more profound
use in traditional architecture. I would describe them as
having three main functions, to capture, connect and expand.
By themselves, each one creates a unique experience, but
rarely are all three used together. From the 200 buildings I
documented, I only found one example that fully used these
three techniques. This was the Bosen Tea Room of Koho-an
temple. Located in Kyoto, the Bosen tea room was designed
by Kobori Enshu and considered a national treasure. Because
of this, it’s extremely difficult to get access. In my case it
took me three years before I was given permission to enter.
However, still, I was not allowed to use photography, instead I
could only sketch. For my research, one visit was not enough;
I wanted to see how the tea room adapted throughout the

year and from sunrise to sunset. Because of this I created a
detailed 3d model of the Bosen tea room and its garden, which
I could then use to test and create photorealistic renderings of
any condition I wanted. With full control of the visualization, it
gave me the freedom to test any idea. I could remove parts
of the architecture to see how it reacted to the environment. I
could also test any weather conditions and analyze how each
component played a part in controlling light. Such control
become important in telling the story of the Bose tea room in
relation to its designer.
In 1643, Kobori Enshu, a Japanese tea master designed his
personal residence, eventually becoming Koho-an Temple
after his death in 1647. During his life he had the opportunity
to work on numerous construction projects, ranging from
government buildings, castles, gardens and tea houses, but
among these his passion was for tea ceremony, resulting in
the creation of the Bosen tea room. While growing up, Kobori
Enshu lived near Lake Biwa, the largest fresh water lake in
Japan. So upon retiring far from his place of birth he decided
to bring the memory of his childhood to his new residence,
creating a tea room with the feeling of being near water.
Although most tea rooms use paper screens in their designs,
the Bosen tea room is the only one that has a paper screen
that appears to hang from the ceiling.
While the hanging screen is able to control the view to the
garden, the position of a person in the space also becomes
important in maximizing its effect. For this reason, Enshu
gave himself the best seat in the space, positioned at the
back corner of the room. However, while the hanging screen
provided the means for controlling scenery, other elements are
needed to create the essence of being near water. First, from
the tea masters seating position, a view of a small wooden
railing is visible near the screen, representing the wooden
railing of a boat. Second, the design of the garden is meant
to represent different views of Lake Biwa, using the garden as
a representation of mountains, islands, and water.
Finally, and the most important reminder of being near water
in the creation of water ripples, which are created through a
water basin positioned in front of the tea room. This effect
of water ripples can be clearly seen in the summer months,
when the sun is perpendicular to the tea room. As the sun
hits the water basin, water ripples are reflected into the ceiling
of the tea room, becoming visible to the tea master as he
views the garden. This perception of being near water is
further enhanced through the placement of small polish stones
outside the tea house, which glimmer in the sun.
Through the precise control of the exterior environment,
Kobori Enshu was able to recreate the feeling of growing up
near water. As a whole, the basic design of this screen is very
simple, consisting of only two parts, a translucent and open
area. The screen is built as a wall system positioned in front
of the veranda, becoming the exterior wall of the tea room,
however, it retains lightness due to the paper and so appears
like a curtain hanging from the ceiling.
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The top area of the screen is made of eight paper panels,
which are divided into two parts. One part consist of four
large panels positioned at eye level controlling the view to the
garden, and are able to freely move from left to right. The
next part is made up of four smaller panels positioned above
the main section, again these panels are able to move freely,
but their main job is to control ventilation. As a whole, this
wall system is able to give the tea room increased adaptability
in controlling views, ventilation and illuminations, while at the
same time providing multiple configurations for viewing the
garden. All of which are very important, however, the key
function of the “hanging screen” is to create the illusion of a
distant place and create a personal connection to the user. As
without the user, the space would not have such a profound
meaning. The user needs to see all the hints provides by the
space and use his imagination to complete the picture.
Japanese traditional architecture gives immense attention
to the design of every opening, creation of boundaries and
garden. In order to enhance the experience of every person
and interaction with the landscape, the placement of every
wall, garden element, height of the floor and movement of light
are all taken into consideration to create the perfect view and
atmosphere. The scene is perfectly screened of unwanted
views, creating a living painting. In all aspects of Japanese
life, the creation of boundaries and harmony with nature
is an idea deeply rooted in its culture as a design tool for
expanding the boundaries of spaces. The unique way in which
Japanese architecture and landscape work together serves as
an example for the creation of adaptable spaces. Having no
views and lack of space is by no means a problem; instead
it creates an opportunity to invent a new landscape. Also,
the imagination is a powerful tool, and through the creation
of unfinished spaces, each person can complete a view and
make it their own.
These design techniques have a great deal of use in urban
spaces, where small spaces, limited access to nature and
unwanted views fill the environment. Having a tiny garden as
your view is not a problem as long as the view is controlled.
Whether nature is on the inside or outside, it doesn’t matter,
what matters is how the view is shown. If the entire view is
shown, there is nothing left for the imagination, but, if boundaries
trim certain parts of the scene, the inhabitants can use their
imagination to reshape nature and extend its boundaries.
Finally, while looking at traditional Japanese principles, one
can definitely improve the perception of space in relation to
its environment. But as the design process becomes more
innovative with VR technologies, any space can be experience
in VR before construction starts. This will create architecture
that understands and reacts to its environment and user.
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Student Rendering - Alec Mendoza
Student Rendering - Wimot Cheriyah

ESTEBAN BEITA SOLANO
ASSOCIATE PROFESSOR

Dr. Beita is the founder of Wabi Design, a firm specializing in the implementation of traditional Japanese design principles in
contemporary architecture. The firm takes its inspiration from Japanese architecture to create architecture that constantly interacts
with its environment. His specialties are in design, 3d modeling and Japanese architecture and his professional experience
includes high-end residential, commercial, hotel and resorts. His research focuses on the improvement of urban spaces through
the use of Japanese traditional design principles.
Dr. Beita is also the recipient of the Monbukagakusho scholarship, a prestigious scholarship offered by the Japanese government.
While in Japan, he performed research in the creation of photorealistic 3d models for analyzing the movement of light. He then
implemented this research in modeling one of Japans most famous tea rooms, the Bosen Tea Room, to analyzed how traditional
design principles function and can be used in western architecture. In a period of six years, Dr. Beita documented over 120
different building types, including: Temples, Tea rooms, Tea houses, Tea schools, Pavilions, Dwellings and Shrines.
Throughout his education, his had the opportunity to study, lecture and work in different parts of the world, ranging from New
York, Costa Rica, Russia, Spain and Japan. This has given him a variety of skills in design, sustainable architecture, 3d modeling,
photography, architecture visualization, and Japanese design. In Tokyo, Dr. Beita worked and interned for Toyo Ito and Kengo
Kuma, while at the same time conducting an extensive research on traditional and contemporary Japanese architecture.
Student Rendering - Huiyi Ma
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JIHUN KIM
ASSOCIATE PROFESSOR

FROM TANGIBILITY TO COMPLEXITY:
Integrating Analog Analysis Techniques and Building Performance
Simulation in Architectural Design Process

ABSTRACT
The paper presents a pedagogical approach to assess building
performance by using tangible architectural analysis techniques
combined with complex computer simulations. The aim was to
enhance the learning process for simulation-illiterate architectural
students. Through interpreting and translating information from
one mode of analysis to another, students prioritized what may
have affected energy flow, therefore, they could strategize how
effectively and economically to assess a given design system,
helping them to design high-performance buildings.
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INTRODUCTION
Recent studies on teaching building performance simulation,
henceforward interchangeably called BPS, in US, UK, Australia,
and India laid out some important aspects (Hopfe, 2016;
Hopfe, Soebarto, Crawley, & Rawal, 2017). They showed
that a large portion (87%) of the architects were desired to
incorporate BPS in practice, even if most of them (74%) did
not currently use it. This was a meaningful message for the
industry as a whole in that architects are the ones that typically
have the earliest access to the project development when the
most potential is poised to be harvested. On the other hand,
the study showed two interesting aspects of BPS in higher
education: 1) BPS was taught mostly to postgraduate students
(50%) significantly more than to undergraduate students
(12%), even if undergraduate programs were recognized
more suitable, and 2) interpreting the simulation results were
more challenging than learning the simulation tools. These
aspects were particularly revealing in that data literacy, being
recognized as a soft skill, is more critical skill than simulation
tools themselves, conforming our own observations in both
design studios and seminar courses for the past 5 years.
The methodologies to teach BPS to architecture students
are diverse, yet they can be divided by whether building
performance assessments can be outside of architects’
normal design process or part of it. Considering the most
typical practices, it is understandable the prior approach
can be found more often outside design studio courses and
the pedagogical focus have been on data interpretation and
general understanding of building performance (Reinhart,
Dogan, Ibarra, & Samuelson, 2012).
In this approach, grouping with engineering students became
an evident method to enhance how architects’ practices in
studio settings (Charles & Thomas, 2010). On the other hand,
building performance assessments can be regarded as a part
of architects’ design practice so that BPS is taught as a design
tool. With this approach, architectural students learn BPS in
design studios, quantitatively assessing building performance,
integrated with qualitative design explorations (Kim, Phillips,
& Braham, 2013; Morbitzer, Strachan, Webster, Spires, &
Cafferty, 2001).
It is an open discussion, which approach may be the more
suitable, yet it certainly shows how diverse the role of BPS can
be in architectural education systems, resembling the various
types of practice models.
Defining the role of BPS may have been started in architectural
education. National Architectural Accrediting Board (NAAB),
one of the most influential institutions since it grants and
accredits professional degrees in the US, addressed the needs
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of assessment tools by describing environmental analyses in
one of the student performance criteria in “Environmental
Systems” (NAAB, 2015). It would not be unrealistic that the
assessment tools refer to BPS and other numerically-oriented
methods.
On another side, American Society of Heating, Refrigeration,
and Air-Conditioning Engineers (ASHRAE) have laid out the
standards and methodologies to conduct building performance
simulation throughout the design process. Relevant to
architect’s interest, it included conceptual design modeling,
design refinement, and design integration and optimization
(ASHRAE, 2018). This set of standards shall be helpful to
establish and solidify the role of BPS in professional practices.
What NAAB and ASHRAE laid out with BPS can be significant
precursors in architectural education toward a sustainable
environment and perhaps move educators forward to find a
more suitable and effective pedagogical framework for their
need.
In this context, the investigation presented in this paper
introduces a pedagogical approach for undergraduate
students with architecture major who were previously not
educated with BPS. We adopted analog architectural analysis
techniques, physical model making and diagramming, for
they were tangible and already familiar to the students. This
is aligned with an existing approach in that tangible mediums
may promote learning effectiveness for engineering education
(Stone & Mcadams, 2000). They were considered a bridging
mechanism to learn how to model analysis subjects in
computer simulations.

MATERIALS AND METHODS
The pedagogical methodology in the paper was investigated
by instructor’s observation and student survey of a class.
As a background, this class has been evolved over the past
10 consecutive semesters by the same instructors. The
most recent one was focused for its major change with the
newly-introduced analog analysis techniques of the current
pedagogical interest. After introducing the course, the authors
will elaborate the findings relevant to the subjects.
Overall process began by students as a group chose a building
from a provided list, each of which contains exterior shading
elements in the envelope system. The envelope system was
analyzed in 4 modes of analyses: solar tracing sectional
diagram, physical model making for daylight, computer
simulation for daylight and another computer simulation for
thermal performance (Fig. 1). Solar tracing diagrams were
done solely relying on the student’s intuition, approximating
what would happen at the building location. Climate analysis
was conducted in advance with the weather data to inform
seasonal solar locations. Climate analysis helped to set up the
light source for photographing of the physical model, which led
to visual analyses for daylight. The results from these analog
analysis techniques were compared to the result of computer
simulations. The shifting among different modes of analysis
was the main interest and the instructors observed how it
would have helped to learn simulation process, understand
the numerical data, and apply the essence of building design
to another climatic condition. The general information was
following.

subject design, and the correlation between the design and
its performance. The same set of simulation tools were used
for both the unit-and whole-system, using the same set of
capabilities and assumptions.
While switching to another mode of analysis with increasing
complexity, more details were added. The information on
building materials were added in daylighting simulation,
compared to physical model construction and its analysis. For
thermal performance, other information types were considered
such as occupancy, construction systems, HVAC system,
lighting control.

Figure 1 Overall Workflow

˚ Buildings of interest: Siemens HQ in Masdar City
UAE, New York Times Building in New York USA, IAC
headquarters building in New York USA, Jockey Club
Innovation Tower in Hong Kong China
˚ Simulation tools: DIVA-for-Rhino 4 for daylight,
DesignBuilder/EnergyPlus 5.5 for thermal, and Climate
Consultant 5.0 for climate analysis.

SIMULATING UNIT AND WHOLE
SYSTEM
A small portion of the building was isolated for analytic
simplicity, creating a unit system that was composed with
the envelope and its adjacent indoor space in one structural
column bay of a building. An example unit system was shown
in Figure 2. This isolated approach was adopted in almost
all analysis modes, except for the very last one with a whole
building system, situated at an urban site. It was assumed
that at the last part of the semester, students had gained a
confidence in running computer simulation, understanding the

Figure 2 Unit System in Section of New York Times Building
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ESTABLISHING THE BASE CASE

COMPUTER SIMULATION

Base cases were established as a point of comparison in
two ways. The first way was for analyzing the established unit
system. Each team identified crucial elements for daylighting
in the envelope system of interest. The identified components
were hypothetically eliminated and became the base case with
the adjacent indoor space, as an example shown in Figure 3.
This process occurred earliest in the semester, using solar
tracing diagrams that informed computer modeling in the later
stage. Notable was that it was a single zone model for daylight
and thermal simulation, as a “Shoebox” model as often used
in building simulation practices.

The unit system of envelope design was further assessed with
computer simulation, the goal was to validate the visual analysis
of its physical model while expanding the evaluation criteria.
Hence, the identical geometry was digitally constructed and
detail information was added such as construction materials as
shown. The evaluation criteria for daylight simulation included
glare and light level, adopting Daylight Glare Probability (DGP)
and Daylight Autonomy (DA) as shown in Figure 6 and 8. For
glare, a set of workstations was provided and situated near a
window that allows focussing the influence of the envelope.
The evaluation criteria for thermal simulation included energy
use intensity (EUI), heat balance, and indoor temperature/
humidity were considered. These criteria were applied to both
the unit and the whole system. Notable was that students
identified missing components in the physical model and
added them in its computer model for its potential role in
daylight performance.

Figure 4 Whole Building Base Case

PHYSICAL MODEL CONSTRUCTION
AND VISUAL ANALYSIS
A physical model was constructed by each team for the unit
system of envelope design as shown in Figure 5. The base
information came from the prepared solar tracing diagrams.
Students was asked to consider envelope, interior, and structure,
together which constitutes a unit system as a whole. Envelope
components, in particular, must have included glazing, mullion,
substrates, and shading elements that controls heat and light.
The model scale was 1” =1’ (=1/12), which was determined
for its suitability to study diffuse and direct daylight penetration
(Bodart, Deneyer, De Herde, & Wouters, 2007).

Figure 3 Envelope System of Interest (Left) and Unit System Base Case
(Right) of New York Times Building

The second way was for analyzing the whole building system
with no exterior shading components at the end of the
semester. Each team was given with the same building so that
the unit analysis of each team can be compared with what
other teams has analyzed. As shown in Figure 4, the whole
building base case building was situated in an urban context
as a design constraint that student had to respond with the unit
envelope system studied.
˚
˚
˚
˚
˚
˚

Upon the completion of a physical model, students were asked
to conduct a visual analysis for daylighting. Students chose a
light source that they positioned and angled to emulate the
solstices and equinoxes of the building location. The task was
to evaluate how the natural light, being manipulated by the
envelope system, may positively or negatively contribute to the
light requirement of the space, considering the building use
and the seasons. Comparing back to the solar tracing diagram
was another task, rectifying it if needed.

4 story residential row house
Located at Brooklyn New York USA
20 feet wide and 50 feet deep
Shared walls on the long sides
Annual Source EUI: 86.31 kBtu/ft2
Construction Cost: USD 671,174

At the same time, the surrounding buildings may cast shadows,
limiting the solar exposure to the building, adding another
challenge for heating seasons. Therefore, more realistically,
minimizing the negative impact was the performance goal in
the process of optimization, while keeping the design integrity.
For the simulation literacy level at this point in the semester,
students became somewhat familiar with the tools in that they
can independently model with the available resources from
the tool developers. Hence, students held responsibilities to
implement a simulation strategy how economically to assess
the performance of the optimized building. Since they were
very familiar with the subject design systems and had already
simulated in an isolated domain, assigning the modeling
responsibility was considered reasonable.
It was very interesting that students had to propose a very
significant change in the system design. Responding to the
drastically different climate of the site, a team that analyzed on
the Siemens Building in a Dessert Climate changed its open
external shading system in the envelope (Fig. 8) to a closed
double-skin envelope system, of which cavity shall work as
thermal buffer for the heating dominant location in New York
(Fig. 7). They also proposed to add thermal mass walls inside
the cavity to minimize temperature extremes and to make
use of stored heat for night. Some teams showed modest
changes, by responding to the solar exposure in the microclimate. A team that worked on NYT building that was already
in New York adjusted the spacing of external shading system
to correspond to the sun exposure that varied by height. This
demonstrated their understanding of the surrounding buildings
as constraints before they proposed and simulate their final
proposal.

Figure 6 Daylight Simulation Result for New York Times Building in Daylight Autonomy

ARCHITECTURAL DESIGN OPTIMIZATION
By applying the analyzed unit system to the whole building as
the base case building, students aimed to optimize envelope
design for thermal performance, while considering the more
realistic conditions with an urban context. The base case
presented design challenges. Due to the given location,
Brooklyn, New York, which was in the heating-dominant
climate, the applying the envelope design of interest with
its shading components may not positively contribute to the
overall energy use, even if it may be beneficial for daylighting
and for reducing cooling load.

Figure 7 Solar Tracing Diagram of Double Skin Façade for Summer (left)
and Winter (Right)

Figure 5 New York Times Building Unit System Physical Model on Summer Solstice Solar Angle

22

23

RESULTS & DISCUSSION: SHIFTING
ANALYSES AND INVENTING SIMULATION METHODS

1. Indoor solar exposure and its heat gain
2. Heat storage with building materials
3. Seasonal temperature variation

During shifting to another mode of analysis, students identified
and prioritized the crucial elements in the subject building. This
process was crucial for students to investigate capabilities and
limitations in each analysis mode, leading to invent their own
assessment methods. Particularly for computer simulations,
the student-invented methods were tested for the effectiveness
prior to adding more details. One of the common discussions
was whether to use internal functions of a simulation tool or to
construct elements for a physics-based assessment, especially
regarding shading components.

STUDENTS’ RECOGNITION OF
ANALOG ANALYSIS

For the physical model of IAC building as an example, a fritting
pattern on the envelope was constructed by sanding a clear
plastic sheet to emulate diffusion of light. In part, students
recognized a difficulty to model a large set of micro-scale
elements: a numerous circular disk in 1/12-inch diameter in
scaled model. Hence, they explored and discovered the chosen
material and technique that could make a similar light effect.
This discovery informed how they approached in computer
simulations, using translucency for daylight simulation and
visual transmittance for thermal simulation. Another group of
students, modeling NYT building, discovered a limitation of
the simulation tool. At a certain size, shading elements were
not accounted in DesignBuilder, even if they were visualized
properly with shadows. Hence, students decided to switch to
one of the internal functions that would emulate the shading
effect. Window louvers were adopted and angled for the
shading effect of the circular cross-sectional tubes for winter
and summer. These were not probably the most accurate
solution, but they were reasonable to respond the design
explorations beyond the normal pedagogical approaches.

DAYLIGHT ANALYSIS TO THERMAL
ANALYSIS
Students were asked in surveys what types of information that
they would acquire from daylight analyses for being useful
for thermal simulation. This question was asked after they
completed both analyses to see if they may have been able to
approximate it with analog techniques, especially solar tracing
section diagram with their knowledge on the local climate.
The below were the three main answers. Understanding the
first and second answer, it would not be too much of stretch
that the analysis may further influence their design decision to
minimize or maximize the heat gain.

After completing physical and computer simulation of a unit
system, students were asked to identify the advantages and
disadvantages of using physical model making and its analysis.
The below were the responses.
˚ Advantages: quick assessment once it was modeled;
limited types of assessment; once established quick and
easy to change the solar angle for different seasons;
more realistic and aesthetical ambiance due to scale,
physical, and 3-dimensional nature.
˚ Disadvantages: imprecision in light projection from
the source; inaccurate solar ray tracing; hard to
create material diversity; inaccurate characteristics of
the material for daylighting due to the typical material
choices; takes longer time in model making.
It was notable that they recognized solar tracing would not be
reliable due to the source of light in the photographing. They
valued more of computer simulation for it was relatively easy to
change materials and its potential parametric study.
Another set of questions focused on whether students
recognized the role of the analog analysis techniques and
their effectiveness in performance assessment and learning of
computer simulation.
˚ Physical modeling and its analysis was useful to
strategize how to model in computer simulation. 53%
students indicated it was very useful and 27% students
useful. 20% indicated neutral, and no students said it
was useless.
˚ Solar tracing diagram was chosen as most preferable
analysis. 40% of students indicated as most preferable,
yet physical modeling and computer simulation was in
26% and 20%, respectively.
˚ Solar tracing diagram was helpful to assess building
performance. 27% indicated it was very useful and 60%
useful. 13% indicated neutral, and no students indicate it
was useless.
˚ Interpreting computer simulation results became less
challenging with physical modeling and solar tracing
diagram. 47% indicated that they were very helpful and
40% indicated helpful. 13% indicated neutral and no
student indicated not helpful.

BUILDING PERFORMANCE
SIMULATION IN DESIGN STUDIO
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Another set of questions were asked for the general usability
of BPS in design process. First question was whether building
performance simulation could be beneficial in design studios.
These questions asked twice in the beginning and the end
of the course work. As result, 100% students agreed, out
of which 80% strongly agree in the end. In the beginning,
however, only 37% strongly agreed and another 37% agreed,
showing that students had an initial interest. The change was
very significant, showing their increased interest. The second
question was on students own opinions of what features in a BPS
was important. Responding to this multiple-choice question,
more students chose the knowledge base for decision making
(80%) over tool usability (40%) or interoperability with their
familiar design tools (13%). This was particularly interesting
as instructor that they have consistently complained on the
difficulty and complexity of computer simulation through the
semester, till the end, yet they thought the capabilities BPS
was more important then what could facilitate modeling tasks.
The third question was what types of computational analyses
were important to assess carbon footprint of a building, out of
climate analysis, thermal simulation and daylight simulation.
This was a multiple-choice question asked in the beginning
and end of the semester. There were increases on thermal and
daylight simulation by 19% and 23% respectively. All students,
in the end, thought thermal simulation was important. On the
other hand, there was a decrease in climate analysis by 14%,
not very significant, but it may suggest students recognize the
gap between climate assessment and building performance
assessment with it. Collaboration challenge in thermal
simulation: Compared to other analysis modes, students
identified that thermal simulation was the hardest to distribute
workload. It was inherent to the type of simulation in that a
zone has to defined in relation to other ones hence it was
better to model all zones as a single task. It became natural
that a lead student emerged for modeling in DesignBuilder and
others became responsible for interpreting and visualizing the
simulation result. We believed it was not uncommon for any
design process that may engage complex tasks. However, it
may be considerate that some simulation task can be allocated
to individuals while considering time constraint and scope of
work in a semester. Design optimization and its simulation may
be the appropriate portion for this regard for it was the later in
the semester students had already been familiar with both the
design of interest and simulation tools.
CONCLUSION
The proposed pedagogical approach was in line with a trend
in architectural education for the past 10 years in the US and
internationally. It aims to enhance the learning experience of
students who have a diverse educational background. Analog
techniques were adopted for its tangibility and familiarity in
the architectural design practices. The study showed that the

analog techniques helped to build up students’ intuition to
approximate the building performance, especially by switching
back and forth from computational analyses. The proposed
approach uncovered the necessary challenges in how to teach
performance simulations for design studios, considering the
counter-intuitive results and time constraints.
Another aspect of the approach was to incorporate what
was typically taught in studio teaching: design exploration.
After going through the learning cycle from diagramming to
simulation, the major building component of interest, envelope
system design, was further exploited and optimized for
another building. In this process, the value of diagramming
was reinstated for its readiness and flexibility for the expanded
scope with a performance approximation.

Figure 8 Section Diagram, Physical Model and Daylight Simulation of
Siemens HQ

The proposed approach increased the overall learning
effectiveness of architectural students through the
combined use of the tangible medium and the persistent
intuition refinement. The conducted survey showed that the
confidence of students was significantly improved in the result
interpretation and intuitive approximation for daylight. More
students recognized the connection between design and
performance, while some students identified the more need
to use performance simulation. It was important to note that
in the thermal simulation, the students’ approximation showed
the noticeable discrepancy. As a remedy, students and the
instructor examined the relationship between the input and
output of the simulation and identified what would have
caused the discrepancy. The main causes were identified to
warrant further developments in the approach: 1) complexity
in the whole building analysis and its simulation and 2) whole
year weather data that affected heating and cooling load, 3)
inhomogeneous thermal conditions in the building.
As a future work, it seems logical to expand the application
of the analog analysis techniques to other design areas than
envelope, for its shown effectiveness in student learning.
This may include building morphology and site analysis, for
which physical models and thermal diagrams were among the
common design exercises. Yet, considering the time constraint
in a semester for a course work, typically 15 weeks, it stands
to reason that there can be in another class as a sequence.
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COLLECTIVE COMPLEXION
A Competition Entry
Writing Museum, Inchon, Korea Role : LEAD Designer &
Environmental Analyst
ABSTRACT
The museum was to morphologically embody the universal
principles in writing, while using a form- finding process
with environmental simulations. The collection of individual
masses was created to metaphorically represent the universal
morphology in all writing system. The gaps among masses
were designed to open up the building and to connect the
visitors to the surrounding landscape and waterscape with
the view and the flow of natural air. The main roof emulated
the common shape in printing blocks, which environmentally
can control light and heat for the exhibit space below. Hard
materials, such as metal cladding and stone walls, were
chosen, referring to stone tablets as the writing medium
for preserving knowledge in both the ancient and modern
societies.
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Airflow analysis

Hottest Sun at 75 Degree

MOTORIZED WINDOW

LAMINATED TIMBER
WOOD

TEMPERED GLASS + LOW-E
DOUBLE LAYERED GLAZING

I-BEAM PROFILE TRUSS
STRUCTURE
Skylight section

HIGH REFLECTANCE
CERAMIC FRITTING

The museum experience starts outside the enclosure.
Walking through one of the gaps among the building masses,
visitors and the general public go to one of the courtyards.
The courtyards are transitional space with the semi-outdoor
environment, being open to fresh air. Transparency is given
to the walls of the courtyards so that the general public
may be encouraged to go to the exhibits. The materials are
allocated strategically to enable visitors to recognize the indoor

TEMPERED GLASS
+ LOW-E DOUBLE
LAYERED GLAZING
TIMBER WOOD LOUVER FULL BODY

atmosphere as a continuous experience that is carried from
the outdoor spaces. In particular, interior walls for the grand
hall and the special exhibit hall are in the same materials
that are used for exterior claddings. Looking through the
gaps among architectural masses, blurring the boundary is
significantly visualized to the park users and the museum
visitors.

As an integrated strategy, the Bernoulli’s principle
was applied to overcome the limited wind speed
near the ground level by chamfering the corners
of masses.
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The site CFD discovers the site-specific wind conditions. This
often contradicts the prevailing weather data, due to the urban
context, which is the case in the current project. This crucial
discovery helped to orient the building to maximize natural
ventilation.
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0 m/s A view from southwest near the river
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A grand hall view from the multi- purpose stair is showing
archive tower, rising from the lower level. The grand hall
provides an additional ample space for exhibits when it is
needed. While keeping the access to the special exhibit,
education areas and other crucial parts of the building, the
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floor space in roughly 1200 m2 can be allocated to hold its
own exhibit. Alternatively, a small area in the hall can be used
to accompany other exhibits. This made architecturally possible
since the grand hall is weather protected and is provided with
the appropriate light quality and quantity.
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Dr. Jihun Kim teaches undergraduate and graduate students on the determination of sustainability and environmental
design in seminars, workshops, and studios. In his doctoral thesis at the University of Pennsylvania, he
pioneered a new algorithm to assess urban forms for their impact on local wind condition, particularly integrating
topographic effect. The findings were published in 2017, “Topography integration to wind downscaling” through
one of the highest-impact international journals. Dr. Kim has been practicing as an architect (registered in
New York), LEED-AP, building scientist, and consultant on a wide range of projects with a sustainability focus.
His expertise includes advanced environmental simulation, bioclimatic architectural optimization, environmental
system integration, and low carbon neighborhood design. Below are the sample of building science
publications and creative projects. Below are the sample of building science publications and creative projects.

The circulation system is visibly noticeable with a closedloop system in the permanent exhibit spaces. Hopping onto
the second floor by the grand stairs, the visitors can start
maneuvering individual spaces, always being able to see
where they started. A strong visual connection stays to the

whole spaces, to the outdoor and to the special exhibit. No
confusion is made with the general public, since only the ticket
holder may start the circulation, physically separate from the
ground level.

˚ Integrating analog analysis techniques and building performance simulation in architectural design process
˚
˚
˚
˚
˚
˚
˚
˚
˚
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(2019)
Topography integration to wind downscaling. Building and Environment (2017)
A rapid indoor airflow mapping with two-dimensional computational fluid dynamics (2016)
An urban-conscious rapid wind downscaling model for early design stages (2015)
Discovery-Performance-Design (2013)
Building form optimization in the early design stage to reduce adverse wind condition-using computational
fluid dynamics (2011)
Parallel Scenery – Walking on Discrete Memories. Entry to an international design competition for a 		
pedestrian bridge in Korea (2019)
Drop-in Modular Housing. Entry to a design competition ‘Big Ideas for Small Lots NYC’ (2019)
Dynamic Threshold Cities. Entry to an international design competition for Dubai UAE Expo (2018)
Collective Complexion, Entry to International Design Competition for Korean Writing Museum (2017)
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INTERVIEW BY DAVID BRUN-LAMBERT OF DOSSIER
PUBLICS
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How did you arrive in New York?
The university curriculum I was following at the EPF-Lausanne
as an architecture student require a year of internship in an
office. I went to New York to work with the architect and
theoretician Peter Eisenman. In an interesting way, I ended
up designing a building for Eisenman Architects in Tokyo,
the Koizumi Building. Through this contact I went to work as
an intern at Tadao Ando’s office in Osaka. With these two
extraordinary experiences, I went back to Lausanne to finish
my Master of Architecture.
How do you consider the quality of the studies you received
in Switzerland?
In regard to the EPF-Lausanne, I would say it is a very good
school to learn well the bases of architecture, the pragmatic side
of it. But I was more interested by the philosophical approach
of architecture. An approach which does not necessarily look
back at the past but rather the present and the near future. To
construct a City or an environment is a very serious but also
fascinating endeavor. To manage it, one needs some generous
ideas and a rich contemporary intellectual base.
This process was not contemplated in Switzerland?
Let’s say that at the time, Switzerland often had a conservative
attitude in regard to new ideas. I would propose to “design
something highly experimental, which has never been done”.
The answer was usually “sorry, but here we are doing it this
way since centuries, it has worked well, and we don’t really
need to do it differently!” It is a country I like, I appreciate the
amazing organization, the culture, the landscape. But I do not
feel like it is an easy ground to explore or to experiment in
architecture.
Nevertheless, you have designed and built a few projects
in Switzerland
It is true. I worked as a designer for Eisenman Architects, and
then as the associated local architect for the extension of the
United Nations in Geneva. The Library project was voted down
with the entire development in 1998. I designed and built a
Research Center for University of Geneva and the European
Space Agency in Versoix. During that time I had an office in
Geneva and another in New York. Every other week I was
traveling across the Atlantic, between the two cities. It was
exhausting. I had to choose. I choose New York.
How did Manhattan look like when you established yourself
there, at the end of the 80’s?

in the 1970’s. New York was in a transition phase between
an exhausted industrial economy and the emergence of the
tertiary service economy. All the large warehouses of Soho
or Tribeca were more or less empty, squatted by artists, as
well as entire neighborhood such as the East Village, where
I established myself. Opportunities were everywhere. I was
seduced by this weird unstable urban jungle, where nothing
was ever static, specifically in contrast with Switzerland, where
society’s norms are much better organized and stabilized.

To design a project is to integrate a large amount of data
and to synthesize it into a clear and relatively simple creative
solution. It is not obvious in the real world to find a coherent
and overarching logic, which allow the architect to propose
a strong and clear design. If one were only to respond to
the legal, economic, financial, structural, security and userbased needs, there would be an aggregation of hundreds of
small problems, all resolved side by side, into a jumble of
non-hierarchical solution. In other words, it would be ugly,
inefficient, disjointed and simply “not designed”.

Does Architecture have power?
Architecture is capable of influencing people’s life. Architecture
is not just to install a roof and windows on a building. It is an
Art which allow everyone to reconsider his/her context. I have
for a long time been interested by the relationship that exist
between the Virtual, the Visual and the Physical. I am trying
to build projects that question this relationship between the
virtual/visual environment and the Physical environment.
What position do you attribute to teaching in your work?
An important place. Having taught at Columbia University
Graduate School of Architecture for twenty years, and currently
teaching at Pratt Institute and City Tech allow me to experiment
with them new theoretical architectural concepts, but also to
teach some fundamental notions. For instance, how to build an
idea. Seeing to what extend a conceptual project contains its
own organizational logic, how it can has its own autonomous
organization. The relation between the material and the
immaterial, between the informational and the physical is at
the heart of my research.

This ability to establish a hierarchy of design, to push for one
strong concept, which can address many different scales,
different elements and resolves their relationship, is the most
important quality of the architect. Obviously, it needs to be in
synchrony with the client’s idea and budget, as well as fitting
with the Department of Building minimum legal requirements,
the different engineers and consultants own preconceived
ideas.
The educational environment is certainly quite easier, as the
economic and legal parameters are not seriously considered.
In addition, the “client’ is fictive and is usually the student him/
herself. Nevertheless, the studio project is an excellent territory

to practice a rigor of concept. Multiple parameters appear and
often the student is tempted to solve each one as it comes.
The coherence of a highly rigorous concept is necessary for
succeeding in my studio. A concept that should be expressed
in a short two-words title. It is a design tool to address the
larger urban positioning, all the way to the detailing of the
façade louvers, or the stairs handrail. A concept is an idea,
which inform the relational qualities between the different
elements which needs to be assembled.
A concept is not a form or a shape, it is a design strategy,
an operational strategy, which should be able to organize the
spatial, programmatic, circulation and material hierarchies. The
rigor, and therefore the power, of the design strategies used in
my professional practice, is explored similarly for the students
in the Design VIII Studio. The large office tower is defined first
conceptually, then formally at an urban scale, a programmatic
scale, all the way to the façade detail scale. Rigor and
precision, based on a clear concept, allows my practice to
be recognized with international awards and lectures, while
allowing my CityTech Design VIII students to produce a strong
and coherent integrated project.

What lead you to explore these theoretical questions?
I feel like the vast majority of the population does not
understand the impact the informational world has on their
physical world. Peter Eisenman said that we should build an
architecture to shelter ourselves from the most menacing
elements. It used to be rain, snow, wild animal and warriors.
Today, we have to understand our contemporary context and
design a new type of environment that respond to elements
that are not all directly in situ, physical, but also on mediated
information. For me one of the most important element is the
education of our perception, which today is mostly formed
by mediated experiences, through screens, books, images
and conventions, rather than through immediate personal
experiences, in real time and space. The built environment, like
the city or architectural buildings, should become experiential
hinges between our informational and physical context.

The city was recovering from the economic bankruptcy that hit
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DESIGN STUDIO VIII

Massing and Program

PROFESSOR FREDERIC LEVRAT
KATHERINE BUCHELLI, BTECH 2020
To focus on contemporary high-performance Building, the project began with an abstract drawing, which would be a graphic
interpretation of the best or ideal work environment. To design an office building where the challenge is to create a space where
work and comfort meet each other. To connect modern with nature, and emphasize that relationship trough the concept of
controlled isolation.
Controlled isolation refers to the condition of being secluded or solitary due to the influence of your surroundings,without being
restricted to be isolated nor let isolation define you but rather control the outcomes of isolation. An ideal place that balances
order and freedom, dependence and independence. An environment which establishes autonomous dominance through isolation.
This project is a presentation of building envelope development through integrated computational performance design, for the
culmination of building technology and architecture design.

FREDERIC LEVRAT
ADJUNCT ASSOCIATE PROFESSOR
Frederic Levrat holds a Master in Architecture from Lausanne Federal Institute of Technology, in Switzerland. Established in New
York for over 30 years, Levrat has received numerous awards such as the New York Foundation for the Arts in Architecture, the
Young Architects Forum and the Europan 5 Competition in Zurich.
Fred Levrat is a passionate educator, having taught Architecture studio for 20 years at Columbia University Graduates School
of Architecture, Planning and Preservation as well as at Pratt School of Architecture, Osaka Sangyo University and New York
City Tech – teaching Design IV, V and VIII. Levrat has been invited to participate in final reviews in many universities in the
US, including Princeton, Harvard, UCLA, SCi-Arc, UPenn and internationally teaching workshops or studios at Shanghai Tonji
University, Milan Politecnic, in Osaka, Istanbul and Dubai.
Levrat has lectured in Japan, France, Switzerland, China, the United Arab Emirates, Qatar, Turkey, Jordan as well as in the USA
and has produced a number of projects recognized internationally, from audacious large tower design for Dubai and Abu Dhabi
to a research center for the European Space Agency in Switzerland, but also some humanitarian projects in Afghanistan, building
eight primary schools, twelves clinics.
Fred Levrat Founded the international group ArX in 1988 and established Arx New York in 1990 and ArX Geneva in 1997. His
international projects are currently developed under the ArX New York name, while smaller residential projects are developed
under Levrat Design Consultants. From 2012 to 2017 Levrat collaborated with De-Spec Inc on some residential projects in
the dense urban fabric of Manhattan. Recently, Fred Levrat published two books related to his teaching in Milan about the urban
Canals and in Lugano regarding the Influence of new technologies over the public spaces. Levrat is currently working on the
publication of Knowledge City, exploring the relationship between the immaterial and the material in the contemporary urban
configuration.
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EDUCATION, DESIGN AND PRACTICE
Understanding skills in a Complex World
ABSTRACT
Ten years of Building Technology at City Tech: reflections on the
evolution of first year Building Technology courses in an open
enrollment candidate BArch program.
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INTRODUCTION
Educating the architects of the 21st century requires reflection
on the historical roots of pedagogy, analysis and integration
of the application of best practices from the scholarship of
teaching and learning, and creative development of new
strategies that balance hard and soft skills development
with critical thinking and creative problem-solving. A BARCH
candidate program at New York City College of Technology
(City Tech), an open enrollment CUNY college in Brooklyn,
New York, offers a testing ground for innovative pedagogy that
can achieve this balance while pursuing its mission to increase
access to the discipline to a broader range of students.
Emerging from a historically vocational culture, the building
technology curriculum in particular at City Tech is a case study
in the goal for balance between job readiness and critical
skills-based education. Formally referred to as construction
documents courses, the building technology courses are
becoming dynamic laboratories for investigation that integrate
with the design curriculum. They also incorporate history and
theory to place discussion of structure, materials, tectonics,
and performance into context.

to age-old challenges inherent in training and educating
students of architecture precisely due to the breadth of the
discipline, the role of young graduates in practice, and the
preparation and skills required to advance in the profession for
a successful life-long career.
The first formation of formal architectural education provides
insight into the persistent emphasis on the hard skills in
architectural education. Early programs such as the Mechanics
Institute in New York served as training grounds to provide
draftsmen to the emerging architectural profession of the
19th century in the United States, following an approach to
pedagogy that today would be described as vocational.
The founding presentation of the first collegiate program at
MIT in 1865 documents an approach to pedagogy that seeks
educational efficiency and emphasis on hard skills at the
sacrifice of exploration of the ideas of architecture, establishing
an approach devoid of theory that is still characteristic
of vocationally oriented programs. Theory and the poetic
exploration of architecture are left to the elite who have the
luxury to explore these aspects of the discipline.

This paper reviews the experimentation and development of
first-year building technology courses over a ten-year period
at City Tech. Case studies of prominent buildings ranging from
the Empire State Building to the Yale Center for British Art
are presented as vehicles to provide a place-based laboratory
and a historical/theoretical context for learning. Emphasis on
three-dimensional explorations of structure and assemblies
developed through hand drafting and digital modeling will be
reviewed for their learning efficacy. Finally, assessment and
improvement techniques for reading technical texts will be
presented. These strategies are shown to be particularly useful
for a diverse and often under-prepared student cohort.

REFLECTION ON THE HISTORICAL
ROOTS OF PEDAGOGY
Architectural education has inherent challenges stemming
from the breadth of this discipline that seeks balance between
science and art. The wide range of skills required to successfully
practice outlined by Vitruvius in the ancient world are carried
into the 21st century by registration and accreditation boards.
Schools of architecture, encouraged by NAAB to continuously
improve, must periodically reexamine their pedagogy and
curriculum to make adjustments that improve the facilitation
of students’ intellectual and personal growth and prepare
them for a successful career in architecture or allied fields that
continue to evolve with new approaches and technologies.
This reexamination of pedagogy must recognize and respond
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Figure 1. Elevation and plan of house for rote documentation assignment prior to
course redesign, 2009.

TECHNICAL COURSES IN
ARCHITECTURAL EDUCATION
The technical courses of many curricula around the country
have persistent pedagogical roots in the vocational foundations
of American architectural education, with a significant
emphasis on digital tools for documentation. This emphasis
is based on the view that documentation skills provide the
smoothest and most time efficient pathway to entry level
employment in the industry. Vocational education still has
relevance in the 21st century as demonstrated in countries
like Germany, but it has limitations that become evident in the
middle and late career of graduates of vocational programs.
Studies indicate that degrees rooted in a general education
core prepare graduates for greater career longevity through
their adaptability to changing workplace and professional
conditions. Indeed employers in the 21st century emphasize
in surveys the importance of critical thinking, learning skills,
and soft skills in the contemporary workplace. Education
scholarship increasingly supports inquiry and research as a
critical approach to undergraduate pedagogy. In the context
of architecture baccalaureate degree programs with a general
education mandate, technology courses can be reconceived
to move beyond a pure focus on documentation skills to
become dynamic studio-based laboratories for nurturing
technical knowledge, critical thinking, and creative problemsolving skills. These courses also can be designed to break
down the silo culture common in higher education by layering
technological investigations with historical and theoretical
perspectives.
The New York City College of Technology Department of
Architectural Technology provides an illustrative case study
of the transition of a vocationally oriented program serving
associate degree students to a general studies baccalaureate
degree program as well as an emerging undergraduate
professional degree program. In 2009, the department
offered an associate’s degree and a four-year technology
degree. The associate degree at this time was heavily focused
on technology education with six technical courses in the first
year and at least another three in the second year. Of the
six first-year courses, two focused on documentation (hand
drafting), two on technical knowledge (materials and methods),
one on digital drafting (AutoCAD), and one on site-planning.
In 2009 the faculty of the department decided to reconsider
this curriculum and to begin a process of realignment and
integration of courses using NAAB’s education requirements
as the guide.

the combination was to be able to link lecture-based material
and drawing exercises but also to re-balance the design and
technical content of the overall associate degree curriculum.
Beyond this goal, these new courses allowed a significant shift
from classroom based “knowledge acquisition” to courses
where the technical knowledge is placed in historical and
theoretical context, critical thinking skills are developed, and
place-based inquiry is integrated.

ANALYSIS AND INTEGRATION OF
BEST-PRACTICES FROM THE
SCHOLARSHIP OF TEACHING AND
LEARNING
The scholarship of teaching and learning is an important
reference for the development of these new course outlines;
in particular, three principles of teaching and learning are
particularly relevant: prior knowledge, student motivation, and
knowledge organization. At the starting point of a first-year
course, faculty need to be cognizant of the students’ prior
knowledge as effective learning is significantly impacted by the
nature and extent of what students’ know when they enter into
the program. Further, students’ motivation is important to how
they learn, impacting the “direction, intensity, persistence, and
quality of the learning behaviors in which students engage.”
Also critical to the development of the course outlines is the
consideration of how students organize knowledge. Experience
is critical to the associations and connections students make
between bodies of knowledge, and lack of experience in the
discipline hampers effective mental organization of the new
material presented in the courses. Each of these principles
are addressed in the new courses. Prior knowledge is surveyed
through the initial class discussions and a combination of
reading and drawing assessments. Knowledge organization is
made explicit through the integration of concept maps of the
course content on the syllabus as well as scaffolded strategies
for active reading note-taking through concept maps and
graphic organizers.
Student motivation is built through an emphasis on classroom
engagement through active learning strategies as well as out
of classroom exploration of the built environment focused on
local iconic architectural works.

In a major curriculum change, the two documentation courses
and two materials and methods courses were combined with
the digital documentation course to form two new technical
studios, Building Technology I and II. The fundamental goal of
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Figure 2. Knowledge Organization: Course content diagrammed as concept maps,
2015.

Looking further into the scholarship of learning, strategies
for deep and meaningful learning are integrated into the
pedagogy of these courses. The lecture-based courses in
2009 focused primarily on retention of information, while the
new courses adopt strategies developed to foster the ability
to transfer information. In his research on learning, Richard
Mayer links meaningful learning to constructivist learning,
where students “engage in active cognitive processing,
such as paying attention to relevant incoming information,
mentally organizing incoming information into a coherent
representation, and mentally integrating incoming information
with existing knowledge.” Meaningful learning leading to
problem-solving skills and critical thinking are central goals
driving the development of these courses.

this course using the Empire State Building as the subject for
investigation, chosen for its unique iconic position in New York
City architectural heritage. It was also selected based on the
information available to support student investigation, including
the Lewis Hines photo documentation of the construction of
the building.
These construction photographs along with drawings made
available at the Avery Library’s Drawings and Archives
Department allowed the students to reconstruct the layers of
the building, learning about steel, stone and brick masonry,
concrete, metal and glass, construction sequence, and
the tectonics of the great 1930’s tower. The investigation
combined use of hand sketches, AutoCAD, SketchUp, and
Revit modeling. The student studies embody learning through
research and inquiry, with the process of investigation taking
precedent over the product. A third-party review by a lead
engineer from Thornton Tomasetti validated the level of
engagement and investigation as well as the rigor of this
process.
This experimental course demonstrated the potential for the
use of a number of strategies in the curriculum. First, using case
study buildings of significant historic or design value facilitate
the learning behaviors promoted in the literature, including
careful observation as a key to constructing knowledge, and
analysis as a key to the development of critical thinking skills.
The starting point for this case study was a series of site
visits where students could use high resolution cameras and
sketchbooks as tools for careful observation to initiate their
analytical investigation. The case study also demonstrated the
value of using buildings that have significant documentation
to be used not for mere reproduction by the students but
instead for the basis of investigation of structure, envelop,
materials, and tectonics. Finally, the first-hand experience of
seminal architecture is both a tool for motivation as well as
establishing experiential knowledge foundations that can be
built upon as the students mature.

Figure 3. Student work after course redesign: three-dimensional studies of NYC
townhouse, 2012.

EXPERIMENTING WITH METHODS
FOR MEANINGFUL LEARNING: A
CASE STUDY APPROACH
As a first step to developing this new pedagogy for the technical
courses, an experimental learning community was organized
that combined the first semester drawing course with the
materials course. A case study strategy was developed for

48

Figure 4. Empire State Building: Case study with inquiry as focus, 2011.

EXPERIMENTING WITH METHODS
FOR MEANINGFUL LEARNING:
DRAWING EXERCISES
Another experimental section tested strategies for development
of specific drawing assignments and how these assignments
could address the diversity of prior knowledge by filling in
important gaps. Two assignments were tested to address the
common faculty concern of a lack of rigorous understanding of
geometry, mechanical drawing, scale, orthographic projection,
drawing coordination, and drawing typologies.

Figure 6. Initial drawing assignments responding to assessment of student prior
knowledge.

In the 2009 drawing course that followed a rote vocational
model, students reproduced a series of two-dimensional
drawings provided in their handouts. In the experiment
course, students used two-dimensional drawings as a basis
for three-dimensional investigation of the volumetric nature
of the building elements and their spatial relationship to each
other. This approach was applied in both of the new first-year
technical studios. For the latter course, the Yale Art Gallery
was selected as the initial case study building. Here another
critical curriculum strategy was introduced: the careful linkage
of reading assignments and drawing investigations.
The course maintained the existing text book, Allen and Iano’s
Fundamentals of Building Construction , but with the addition
of Ching’s Building Construction Illustrated to support the
three-dimensional visualization central to the new drawing
investigations. The syllabus was crafted to lead the students
through the course materials following the sequence of
construction, from foundation to envelop, with each stage
investigated with variable parameters to require problemsolving application of the knowledge gained through the
reading materials and class discussions.

Figure 7. Student explorations of caisson foundations & one-way slab system using
Yale Art Gallery as basis for application of technical concepts in course readings,
2012.

With digital tools introduced in the second semester, the
assignments leverage the three-dimensional capability of
these tools to study elements such as the concrete structural
system or the window wall at high resolution. For elements
like the building structure, the assignment asks the students to
apply a selected system of structure to the case study building,
considering the rules of thumb for the depth and spacing
of elements based on the case study’s structural spans and
configuration. In this way, the student’s work is moving beyond
document reproduction and is constructing knowledge through
application and problem-solving. Some of the critical elements
of the Yale Art Gallery, such as the drum stair and window wall,
were faithfully studied three-dimensionally to gain insight into
Louis Kahn’s elegant tectonic resolution of structure and form.
In time both the Yale Art Gallery and the Yale Center for British
Art were central case study buildings for this course. Each
semester, a combined trip took students from all sections to
New Haven for the day for the first-hand site investigation. For
most of the students, this was a special day dedicated to the
enjoyment and appreciation of the significance of architecture
as a discipline, a quality particularly apparent through the midcentury modern works concentrated in New Haven.

Figure 8. Experiential + Place-based Learning: Exploring first-hand the tectonics of
elegant design solutions, Yale Art Gallery, 2013.

Figure 9. Student section study of Yale Center for British Art, 2014.
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One method of assessing the performance of students’
meaningful learning is looking for evidence of higher order
learning following a model like Bloom’s Taxonomy. The Yale
Center for British Art has served well to engage students to
reach the higher levels as the building’s remarkable subtleties
challenge any observer to look more carefully. For example,
the relationship and size of columns that looks relatively

UNDERSTAND

consistent in fact changes from one location to another.
The students soon realize that a first level observation is not
enough. Student attempts to accurately model the structural
frame became an exercise in constant discovery and revision,
activities promoted by the scholarship on meaningful learning
and learning through inquiry.

Figure 12. Inquiry and Research: Student photographs of observations of condensation stains emitted from behind exterior metal panels and drip profile, Yale
Center for British Art, 2014.

Figure 10. Understanding: Student study of exterior wall system, Yale Center for British Art, 2014.

ANALYZE
Figure 11. Analysis: Taxonomy of precast concrete beams, Yale Center for British Art, 2014.
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CREATE
Figure 13. Research and Creative Problem Solving: Student proposal to solve condensation due to cold bridging in exterior wall, Yale Center for British Art, 2014.
metal panels and drip profile, Yale Center for British Art, 2014.
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JASON A. MONTGOMERY

CHALLENGES OF TEXT-BASED
LEARNING

ASSOCIATE PROFESSOR

Jason Montgomery is an architect, urban designer, and educator whose experience and expertise is rooted in the urban laboratory. Jason has worked in a number of international practices where he lead design projects in many parts of the world, including
Morocco, Costa Rica, United Arab Emirates, England, and Egypt as well as projects in many parts of the US including New York,
California, South Carolina, West Virginia, and Montana. His work focuses on the nature of place, building tectonics, rural and
urban space. Jason's teaching experience is diverse including appointments at University of Notre Dame's Rome Program, Yale
University, and Andrews University.

While the drawing assignments show strong evidence of
higher levels of student achievement, the critical companion of
learning technical knowledge through reading is a continued
challenge. A reading assessment conducted in the spring
2012 raised the flag that our students struggle with reading
effectively. This has sparked the participation of the building
technology courses in the college wide READ program, which
seeks to measure student reading each semester with pre and
post assessments.
This program provides faculty training to offer students reading
improvement strategies and resources. This effort is showing
signs of success, as the assessment results are improving. The
central strategy implemented to improve student reading is a
shift from weekly quizzes to submission of reading notes and to
support reading engagement through off-campus discussions
and experience of the built environment. Each student must
submit their scanned, handwritten notes and sketches from
each reading assignment and site visit. They are required to
utilize both text and sketches for their notetaking.
This strategy has the great potential to bring the students face
to face with their textbooks and to actually engage with them.
Starting this past semester, students are also required to post a
summary and reflection of each reading on the shared course
site prior to the class on-site discussion. While these strategies
are showing signs of success in actual reading effectiveness,
the greater challenge of motivation remains. Students naturally
show signs of greater dedication to their drawing investigations
than their reading. While the drawing scores are steady, the
reading scores drop off as the semester progresses. This
assessment requires yet again another creative solution.

Figure 14. Sample of student notes, 2018.
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Figure 15. Passing scores for drawing assignments compared to reading assignments, 2018.

CONCLUSION / KEY FINDINGS
The continued refinement of these courses seeks an
increasingly well-informed balance between the forces that
drive job-readiness, including the tools of documentation,
with the facilitation of critical thinking and creative problemsolving that foster a life-long learning ethos in the students.
The evolution of these courses continues to this day, but the
most important pedagogical innovations developed over the
decade of experimentation continue to serve as the basis for
teaching and learning. The key findings of this examination of
a decade of course development are:
1. Emphasis on material and system investigation through
three-dimensional drawings allows students to understand
volume and relationships more clearly.
2. Linking assignments and reading material allows
exploration, application, and practice, providing the
increased opportunity for meaningful learning.
3. Assessing students’ prior knowledge and continuously
adjusting strategies and assignments accordingly provides
foundational knowledge and skills for more effective
learning.
4. Using New York City as a laboratory for teaching and
learning, bringing students into first-hand contact with
seminal architecture accomplishes the following:
a. Provides the students with an increasing
foundation of experience of architecture to
improve knowledge organization across all
courses in the degree program.
b. Motivates the students towards engagement
and dedication to learning.
c. Facilitates meaningful learning through inquirybased and experiential learning.
d. Utilizes active strategies for teaching and
learning that accommodates a variety of learning
styles.
Text-based learning is a critical tool for building the skills
employers require as well as facilitating life-long learning
for each graduate. Faculty attention and support of student
reading effectiveness is critical to the success of the students.
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VICTORIA ERESKINA & JOHN NEARY
ADJUNCT LECTURERS

NET ZERO - ETHICAL AND PRACTICAL
IMPERATIVE

ABSTRACT
The crisis of climate change poses a moral and ethical challenge
to find ways to design buildings that use less energy and embody
less carbon. New regulations in cities across the country pose an
immediate practical requirement for buildings to use less energy as
well. The Climate Mobilization Act in New York, announced in August
of 2019 when Mayor DeBlasio famously declared the death of the
glass skyscraper as environmentally untenable - a rumor which
seems to have been an exaggeration - requires buildings to meet
benchmarks for carbon-equivalent production as a function of energy
use that represent significant redutions from current standards. The
City of Boston announcced a similar initiative last year, the Clitae
Action Plan mandating that all new commercial construction be
effectively Net-Zero carbon-producing by 2050.
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WHY CURTAIN WALL
This studio is an attempt to assess the potential for highperforming curtain wall to help meet these goals. DeBlasio's
statement notwithstanding, curtain wall is the default cladding
for large and tall buildings because of its efficiency in production
and installation, and its high performance as a weather barrier.
With unitized systems most of the labor involved is in the shop,
affording much higher quality control at lower cost compared
to field work. Factory- assembled curtain wall affords better
control of quality determining air and water leakage, and higher
tolerances for joints accommodating building movement than
'wet' assemblies of backup framing, sheathing and membrane
under cladding.
But the high-rise office building clad predominantly with glass
curtain wall has become widely recognized as an energyinefficient type of construction, due to the low insulating value
of the enclosure that adds to demands on the mechanical
system keeping the building at a comfortable temperature. The
constructibility advantages and occupant experience due to
availability of views and light provided by a glazed unitized
facade system warrant an examination of the means by which
the energy demands can be reduced-perhaps to net zero.
In lieu of the common double-pane glass unit wall, there are
technologies such as the Closed-Cavity Facade developed
by Permasteelisa/ Gartner which can reduce the cooling and
heating demands in two ways:
1. By reducing the overall facade U-value, and
2. By using automated shades in the curtain wall cavity
to reduce solar heat gain on the interior side of the vision
glass.
A more efficient facade system-coupled with an informed
design for the building's orientation on site, the building's
massing, and the configuration of exterior shading on the
building-can significantly reduce both solar heat gain and the
conductive heat transfer though the facade. Since the unitized
facade is assembled off-site and installed relatively quickly, any
customization of material does not need to increase the costs
and time of installation. Using this advantage, we can introduce
not just aesthetic variation into the repetitive modular glass
enclosure, but also accommodate functional elements such as
Building-Integrated Photovoltaics (BIPV).
NET-ZERO ENERGY CONSUMPTION

and presentation from Onyx.

DESIGN 8 NET ZERO COMMERCIAL
TOWER FACADE STUDIO
ADJUNCT ASSOCIATE JOHN NEARY

PERFORMANCE AND AESTHETICS

ADJUNCT ASSOCIATE CLT VICTORIA ERESKINA

The facade technology we investigated is framed by a design
problem involving a real site in Boston, and the students
attempted to formulate architectural responses addressing
massing, views, exposure and expressive style along with
enclosure performance. A building must first be something
people care about emotionally in order to be sustainable, for
it to last and be maintained. Likewise, for the students to care
about the design of the facade from an analytical, functional
perspective they need to be invested in the overall project as a
creative exercise. We think the evidence of that speaks for itself
in the presentations. This group overcame the challenges of
complex analyses executed in parametric Grasshopper scripts
through modeling in Rhino which was more detailed than most
had done previously. In addition, the COVID crisis imposed
remote communication on the interactions of the team members
with each other and the faculty and teaching assistants early
in the semester. The extra resources represented by having a
team of instructors was crucial to the success achieved by this
studio, and we hope it will serve as a model, as appropriate, for
future studios at City Tech.
CONCLUSION AND FURTHER RESEARCH
Future investigations could consider the different building types
more carefully and further examine the effectiveness of facade
upgrades in climates other than New England. Another aspect
of Net-zero not considered this term has been embodied
carbon and life cycle of the facade-whether the extra mass
and materials used in a Closed Cavity Facade are significant
enough to challenge the reduction of CO2 during the building's
operable life span, or whether maintenance, replacement, and
transportation costs are worthy of factoring into the equation,
as well. While there remain unknowns and challenges to
quantify the impact of an optimized facade in a plethora of
cases, the percentages of energy reduction and renewable
energy generation demonstrated by the projects this term have
nonetheless been significant enough to draw interest towards
examination and experimentation not just in the metrics of
net-zero, but also the added architectural value to a building's
surrounding neighborhood and the value added to occupant
productivity, wellness, and experience.

To achieve Net-Zero energy usage in a building requires all
energy consumed in operation to be accounted for by renewable
sources either on-site or off. The most viable approach for onsite generation, and one intrinsically related to the building
enclosure, is Photo-Voltaic production of electricity. In our
study, we consider vision glass BIPV (amorphous silicone) or
the more energy efficient but opaque crystalline silicone cells
on spandrel glass or on sunshades, based on the products
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Typ Unit 01

Typ Bay 01
Exterior Rendering

Typ Bay 01
Storefront Rendering

Typ Bay 01
Interior Rendering

Typ Unit 02

Typ Bay 02
Exterior Rendering

3D Printed study model

SUN RADIANCE SIMULATIONS
Spatial Daylight Autonomy

Window Solar Radiation (Annually)
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Annual Sunlight Exposure

Window Solar Radiation (Heating Season)

BIPV Solar Radiation

Window Solar Radiation (Cooling Season)
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NET-ZERO TOWER FACADE STUDY

Design VIII– NET ZERO COMMERCIAL
TOWER FACADE STUDIO
Professor: Vitoria Ereskina & John Neary

DAVIT KHOMASURIDZE, BTECH 2020

SUN RADIANCE SIMULATIONS

LAURIN MOSLEY, BTECH 2021

Photo-Voltaic glass, integrated into the building exterior as
high-efficiency Crystalline PV array or as Vision Glass with
Amorphous Silicone PV, is the most promising source of OnSite renewable energy generation for buildings except in rare
cases when wind generation is feasible. Wind generation has
historically posed serious problems with reliability, maintenance
and safety.
We conducted comparative studies on the Base Cast tower
massing to establish the impact of orientation, and analyzed
variations on the massing to confirm the impact of surface
form on irradiance potential.
The Boston climate is not as ideal for solar energy harvesting
as places such as Phoenix or Denver. In order to show the
measurable effect of massing, and of PV eyebrows, we
did simulations for Boston, Phoenix, and San Francisco to
compare. To clarify effects of orientation we examined a neutral
rectangular massing on the Boston site at different rotations.

Exterior Building Rendering April 11th @ 6pm

ASSESSING POTENTIAL FOR BUILDING SURFACE TO
ENHANCE ENERGY CONSERVATION AND PRODUCTION
Many cities in the US including Boston have recently passed
regulations requiring buildings to reduce energy consumption
and embodied carbon incrementally by 2050. In addition to
high-efficiency mechanical systems and optimal use of natural
lighting to reduce energy demand, the design of the building
enclosure, with low U-value and Solar Heat Gain Coefficient
massing and orientation, and incorporation of buildingintegrated Photo-Voltaics, are the principal tools available to
achieve these goals—along with off-site renewable energy
sources.
THIS STUDY LOOKS AT THE QUANTIFIABLE IMPACT OF
THE DESIGN OF THE FAÇADE ON A NET-ZERO SCENARIO
FOR A 30-STORY OFFICE BUILDING IN THE SEAPORT
DISTRICT IN BOSTON.
Use of the Closed Cavity Façade system developed by
Permasteelisa/ Gartner, which has been used in projects in
Europe and Asia but not yet in North America, is one tactic
we are evaluating, along with consideration of see-through
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Building Section

ANNUAL SURFACE
IRRADIANCE

RADIATION ANALYSIS

Amorphous Silicone PV and opaque Crystalline Silicone PV
panels produced by Onyx Solar for on-site energy generation.
Each of the student teams has made choices regarding the
architectural response to the site, weighing the advantages of
exposure and shape in terms of solar energy harvesting against
the effects on neighboring buildings and the experience of the
buildings inhabitants aesthetically.
Base assumptions regarding floor-plate size, column bays, netto-gross area and core size, and the total number of storeys
were defined at the outset as reference points for the schemes
as developed.

Orientation 1

Orientation 2

Orientation 3

Orientation 4

Each team followed a design process defined by a series of
exercises which incorporated use of parametric modeling and
daylight simulation using Rhino, Grasshopper and Diva.
Results are summarized in a comparative analysis using
benchmarking defined by industry standard references for
energy use in commercial buildings.

61

Typical Bay Elevation
Typical Bay Perspective

Typical Bay Plan

John Neary AIA, LEED AP NCARB is Senior Facade specialist at HOK NY, currently involved in the LaGuardia Airport
Terminal B replacement and other projects. He has been a Design Director at Gensler involved in civic, office and
mixed use projects; a Project Designer at Perkins Eastman involved in multi-family, office and higher ed projects,
including a new campus in India for ISB Mohali; and Project Designer at Pei Cobb Freed on various project types
including the US Air Force Memorial and the Louvre Pyramid. He received his Master of Architecture from Rice
University, and is Adjunct Associate Professor at New York City College of Technology teaching a facade design studio.
Past teaching includes design studios at Kansas State and Washington State. Research has included investigation of
structural facade systems for high-rise buildings, aesthetics and performance of non-planar cavity facades, use of
wood and other low embodied-energy material in curtain wall systems, and contributions of the façade to achieving
Net-Zero in commercial buildings. Member of the Special Advisory Council of the Facade Tectonics Institute. Licensed
Architect, NY & CT.

INTERIOR BAY RENDERING - View Looking South - September 22nd @ 3pm

EXTERIOR BAY RENDERING - View Looking South - September 22nd @ 3pm
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AERIAL SITE RENDERING

Victoria Ereskina is the first person to have received simultaneous degrees in Mechanical Engineering (ABET) and
Architecture from Yale University. She has co-taught 4th-year Special Topics Design Studio with Prof. John Neary
since 2019 in the Architectural Technology department, focusing on the tectonics, performance and design of
Facades. She’s the lead THERM modeler at HOK in NYC, and analyzes the performance of exterior wall systems in
the metrics of the weighted overall U-value, condensation resistance at critical transitions, LEED Daylight Autonomy,
irradiation with potential for photovoltaic capacity, and overall studies of constructability through detailed 3D models
of complex assemblies. She creates custom parametric tools for modeling façade panelization on projects to account
for flexibility during early design and still quantify the differences between iterations. Her broad background and skillset
enables her to communicate between sustainability specialists, façade system manufacturers, structural engineers,
and architectural designers in both the early and late stages of design, leading to optimized solutions and reduction
of changes down the road. She creates general educational tools to increase the knowledge of design professionals
in various aspects of façade design, including animated illustrations of the movement of enclosure panels in response
to lateral and gravity loads on a building. She is an EIT in the state of New York.
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MIXED REALITY IN FACADE EDUCATION
Expanding the Application of Immersive Technologies
ABSTRACT
Developments in performative computational analysis, mass
customization, and complex form manipulation revolutionized
building envelope design process in the digital era and brought to
life novel façade manifestations iconically represented in the works
of Architects such as Frank Gehry, Zaha Hadid, and Diller Scofidio
+ Renfro. Architects not only embraced the computer as a tool
for design and analysis, but as a critical component of the theories
and practice of architecture as a whole, transforming architectural
education significantly with a new emphasis on the building envelope
as the location of innovation and conceptual activity. Currently
we are witnessing digital manufacturing technologies inspire the
academy to explore innovative connections of realities of the built
environment with the virtuality of the contemporary design space,
where the façade has emerged as a landscape for innovation and
experimentation. As we move into a new technological era involving
immersive and ubiquitous computing, how will this new crop of
accessible digital tools, particularly mixed reality (MR) technologies,
including both augmented reality (AR) and virtual reality (VR), once
more re-inform the façade design process and product?
The potential of these technologies to supplant conventional
representation, such as drawings, renderings, physical models
and animations, is related to the production of architecture as a
constructive enterprise. The ability to integrate the virtual design
world with our physical senses affords the possibility of interactive
design, simulation, analysis and construction. This paper will describe
various investigations by the Author’s into the use of MR and its
multi-sensory capacity in the design and fabrication process within
the academic environment. Examples include both lab research
and classroom integration and describe the use of immersive
representation to visualize and test dynamic façade performance
at full scale, the virtual realm as an apparatus for linking the human
hand to robotic façade assembly, and the digital as a virtual building
material in an overlay for physical buildings. Each test case will
comprise a replicable methodology, a critique of the outcomes and
conclude with speculation on the impact of these technologies on
future façade designs.
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INTRODUCTION
The academy has developed a considerable number of studies
of the theoretical and applicational impact of the appearance of
digital computers on the teaching and practice of architecture
now that the topic can be considered “historic”, as nearly every
living architect has used a computer.
The trajectory towards the digital era of architecture has
roots in the academy, where computers powerful enough to
model in three dimensions existed alongside an eager body of
enthusiastic students searching for the future in their chosen
profession. Early experiments in the 1970’s evolving from
cybernetics theory, pioneered in architecture by academics
such as Chuck Eastman, Robert Aish and Nicholas Negroponte,
initiated the integration of architectural language and processes
into the earliest CAD software, requiring that the operators be
practically computer programmers themselves, drawing each
individual line through mathematical description.
At the end of the twentieth century, architects such as Greg
Lynn, Frank Gehry and Zaha Hadid exemplified the digital
designer, and we began to see the building facade as a critical
component for the integration of not only the inside-outside
interface, but also a place for geometric experimentation.
The development of digital fabrication tools allowed architects
to further explore volumetric, material based experiments
where the facade is brought to life through materials, textures
and colors in ways that were difficult to explore before the
technology was accessible at university labs. Current work is
more immersive, realistic, active and increasingly data driven,
looking to engage not only the material and geometry, but the
means of assembly, relationship to other building systems, and
interaction with users and designers. Digital tools necessary for
exploring and designing such an environment are part of the
growing tools in the architecture students’ toolbox.
Formal experimentation coincident with the advent of increased
computer processing speed, scripting, and three-dimensional
modeling have become so engrained within the discipline
that they are no longer novel. Fly-through videos generated
by rendering farms and building integrated modeling (BIM)
standards have become expected deliverables for corporate
practice. While some in academia have responded to the
pervasiveness of the computer as a design tool by rebuking
the digital and reverting back to collage and hand drawing.
Mario Carpo identifies the current design period as “the
Second Digital Turn” and asserts “that we are hurtling forward
into an increasingly computationally driven world inseparable
from artificial intelligence, big data, and hybrid realities. In
essence, “the post-digital will be even more digital.”
This prophecy requires that we consider the practice of
architecture in the future speculatively, Is the Post-PostDigital actually virtual? In the coming era, how can we take
advantage of the aspects of design at which the computer is
more facile, through advances in calculations, pattern finding
and comparative searching, while simultaneously maintaining
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the humanistic considerations which are quintessential to
architecture. Algorithms and complex formal configurations
were just the beginning of a revolution that begs us to consider
the role of the Architect in the future, particularly for those of
us training the designers who will operate with in it. Using
the hybrid reality technologies available today, the authors
have explored the relationship between these new mediums
and the production of architecture. By implementing virtual
reality (VR) and augmented reality (AR) in the classroom and
in their research, they ask, “How do these tools transform
our understanding of the built environment?” Does their use
in representation and fabrication expand or transform the
conception or manifestation of architecture?

BACKGROUND
Architecture has always been in part virtual. Buildings,
though they may be constructed of solid materials like steel,
concrete, and glass start as architectural imaginings visible
only to the designer. Relying heavily on the building’s facade
for interaction, and using form and material as its language,
architecture is as much the communication of an idea as it is
an occupy-able structure.
Additionally, contemporary building "façades” are as much
skin as they are face, and they are expected to operate as
an environmental barrier with increasing efficiency while
simultaneously achieving aesthetic aspirations. Therefore, the
building façade is also apt to adopt emerging technologies
in order to facilitate this endeavor both to improve the
performative quality of the envelope or to add iconic features.
It makes sense then that the building façade is also one of the
features of a building where the application of mixed reality
visualization tools is most effective because of their capacity
to represent the façade experientially from both interior and
exterior and at multiple scales.
The 1990s saw VR gain popularity with the advent of
immersive video games and the movie The Lawnmower Man,
which introduced its audience to the technology albeit via
Hollywood mannerisms. The Calibre Institute of Eindhoven
University of Technology began implementing VR systems in
design education during this time. By their own admission, the
low-quality of the available “transputer-based” system made it
unusable for direct application in the practice of architecture.
By 1999, however, they had six VR stations available to
students, and a list of completed academic projects which
implemented the tools and technology as part of the design
process, highlighting VR’s capacity for presenting lighting
simulation and material options. FN3 Their prediction that
virtual walkthroughs would ultimately be an output option for
most software modeling tools has come true. The identified
unrealized potentials and implications of VR as a design tool in
1999, are issues that the industry is still attempting to address
two decades later, including simultaneous multi-user presence
in the virtual environment, real-time dynamic modeling, threedimensional data representation, in-environment design-aid
tools and accommodating a friendly user interface.

The obstacles to the growth and implementation of VR’s use in
architecture, both practice and education, may be attributed to
the difficulty of the tools, particularly for non-programmers and
the expense of the equipment. In an effort to address these
hindrances, some faculty turned to Virtual Reality Modeling
Language (VRML) for web viewing and desk caves as more
accessible tools for students. FN4 FN5 A decade later, in
2013, the kickstarter funded company, Oculus, created
the Rift DK1 which made vast strides in improving the head
mounted display system and improved developer accessibility.
FN6 And in 2015 the HTC Vive offered a full “room-scale
experience” to users. This capacity offered consumer-level
users the ability to walk, sit, and move-around at full-scale in
both the physical and virtual environments. This deployment of
a consumer-friendly product revitalized waning interest in VR
across many fields, and sparked a rise in the integration of VR
as a tool in design studios across the world.
Previous implementations of immersive technologies in design
education have varied in approach via methods of integration,

METHOD
The Authors have implemented mixed reality technologies in
their studios at the NYC College of Technology and Syracuse
University, addressing unrealized potentials with an interactive
and immersive environment exploring design and analysis
of a complex building system involving technical as well as
aesthetic resolution. In particular, the Authors are interested in
1) the implications of using mixed reality to communicate early
building envelope design concepts, 2) the visualization of spatial
geometries, architectural data and time-based processes
within the construct of the virtual/augmented environment, 3)
the application of the virtual user information into dynamically
responsive systems to experiment with component design
and assembly, and 4) creating user interfaces that support
interactive communication and learning.

expectations, evaluation and equipment. Use in the Author’s
comprehensive design studio in 2013 suggested that VR
augmented students’ creativity most when used in the last
stages of design. This may be attributable to the limitations of
the technology at the time or the difficulty/time-consumption
of importing to VR from CAD-based modeling programs the
students may have experienced. FN9 Even with the delay
between conception and visualization and the necessary
abstraction that early VR required, spatial aspects of the
design, like order and proportion, benefitted from the ability
to “walk-through” the model. FN1 The evolution of the VR
hardware and the software link it to digital modeling tools has
greatly enhanced the experimental capacity of VR in the design
process, and more recent design studio implementations have
incorporated additional objectives or technologies such as
agent-based modeling FN10 and biometric feedback. FN11
Examples below describe the application of mixed reality tools
as an expansion of the design process through conception,
data visualization, and fabrication.

In each case, the implementation involves a head-mounted
display device with optical and audio interfaces, hand
controllers, and a physical space which allows the user to
move at full-scale in the (virtual) built environment. Long
distance movements larger than the physical experimentation
space can accommodate are facilitated through other
locomotion mechanisms such as teleportation or trackpad
walking coordinated with the virtual model. This set-up is
consistent with VR equipment produced by HTC as the Vive or
VivePro and the Oculus Rift with touch controllers and motion
/ position sensors. The integration of AR technologies, such
as the Microsoft Hololens, are better suited for conditions
where information is overlaid on physical reality, such as during
fabrication or assembly related phases.
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As the Authors are interested in using mixed reality tools as a
means to interactively engage the act of representation of data
and modification of the architectural model along with testing
connection to physical creation of prototypes, the standardized
output of software to a three-dimensional simulated environment
was not sufficient for the experimentation. Customized
modification of the software through the incorporation of plugins and programming allowed a control of the interaction with
the environment, similar to gaming environments where user
action causes programmed reaction within the simulation. This
is an important part of the concept that the virtual environment
is not simply a new representation of the modeling data, but
is instead a platform for design, analysis and the study of
creating the physical built environment.

MIXED REALITY AS A DESIGN TOOL
Numerous approaches to implementing mixed reality as a
design tool have been explored in the academic environment.
FN12 One is to use a painting program like Google Tilt Brush,
which allows you to make broad strokes with the controller
while wearing the headset to create rough 3D sketches within
the virtual environment that can be exported into conventional
modeling software for supplementary modification and
enhancement. This method provides a setting for simulated
full-scale design production, but it still requires the user to
translate the sketch digitally into more conventional tools.
The more common approach is for the modeling to occur
via modeling software prior to export into a video game
engine or dedicated application and to be explored as a fullscale walkthrough. This method of modeling using VR for
visualization allows for students to produce content using
software that is typically familiar to them and reduces the
learning curve of VR integration.
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Multiple software offerings allow for direct workflow between
digital modeling programs and VR. The focused objective
of these often makes the transition between conventional
modeling tools and the VR view more fluid and is therefore
the preferred technique for most practices to implement
the technology. However, the interface and interaction of
these software is pre-programmed and the user experience
is influenced or limited accordingly, a condition that is not
typically sufficient in the academic studio where the goal is
often a study of the process and not simply a visualization of
the building itself.
In the design studio described here, students were asked to
not only to consider the environments they were modeling
using conventional 3D modeling tools but also the
architectural potentials which VR or AR as a medium could
communicate. As a result, teleportation, anti-gravity, multidirectional elevators, and cyber-genetic augmentation were
all fully visualized architectural manifestations. To enable the
programmed and reactive control of the user experience
Unity3D was implemented. By utilizing this video game engine
as the host for the design environment, students were required
to choreograph the user interactions and were able to model
non-normative spaces based on speculative architectural
conditions like reduced gravity conditions on the moon. Some
students implemented animated AR scenes to augment simple
models which provided a higher level of detail information
regarding the façade design in the round than the roughly
modeled physical tracker provided. The AR also activated the
façade as the animated characters moved in and out of the
built environment.

MIXED REALITY FOR DATA VISUALIZATION
Expanding on the design methods of the initial studio, students
had the opportunity to enroll in a professional elective titled
“Mediated Environments.” In this course students were
expected to extend the digital model-to-VR methodology to
incorporate architecture-centric environmental data produced
via simulations such as acoustics, daylighting, and ventilation.
This additional step often required that the students translate
2D software output, typically represented in plan or graphs,
into 3D content for the VR model. Other spatial translation
methods interpreted spreadsheets data or database content
into geometry accessed by the software and hardware.
Exploring the readability, accuracy and architectural design
value of the incorporated data in the virtual model was a critical
aspect of this exploration.

clearer than others, and the most successful utilized multiple
indicators simultaneously – compounding scale, orientation,
color, location, and direction. Because auditory input is a key
aspect of the immersive experience, the data’s readability
was further enhanced when audio components reinforced
the visualization as well. Lastly, the user interface, typically a
dashboard type pop-up menu was critical in supplementing
the geometric components through instruction, legends,
and explanatory text. Though vocal instruction can be easily
created within Unity, students defaulted to visual instructions
primarily, which may be indicative of the architecture students’
comfort with producing graphic content over sound. As
immersive representation becomes more prevalent, architects,
both student and professional, are likely to recognize the need
to address the aural component of design directly.

Through the design interface users could toggle various
performance criteria from any location within the building;
turning on and off components, exploring performative
variables, experimenting with materials, and so on, where
the data visualization using a graphic user interface (GUI)
is accessed via a button on the hand controller. Selection
changes made by the user result in both audial and visual
feedback in the headset related to the acoustic behavior
within the room. Other spatial translation methods required
a more scripted approach to the data translation. Students
utilized a C# based plugin written for Unity3D in order to
convert into viable geometry from the comma separated
spreadsheet data of XYZ and RGB values generated by a
CFD simulation software. [Figure 5] Critiquing the readability
of the incorporated data in the virtual model was a critical
aspect of this exploration. Some spatial data translations were
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MIXED REALITY FOR ASSEMBLY
ANALYSIS
The use of VR as a design tool focusing on the study and
development of detailed structural, mechanical and building
envelope integration into the studio design process was
explored in the course Special Topics in Construction, a final
comprehensive studio in the Architectural Technology degree
at NYC College of Technology. This course emphasizes
performative design, detailing and construction processes in
manufacturing and assembly alongside analysis and building
systems coordination. The focus is on the building envelope
as a high-performance integrated system, where students
design a custom curtain wall system and a specialty glazing
system in a large-scale urban project. Students are required to
work on a building integrated model that is faithfully modeled
in the way that the building will be constructed; out of
components of finite dimensions, accurately modeled as would
be produced, incorporating real-world connection details. For
instance, the vertical run of steel columns must be composed
of steel structural sections built up and virtually “connected”
in the model with accurate dimensions and details that would
be used in typical high-rise construction. This allowed the
students to model not only the building geometrically, but to

think about and design the building with an understanding of
dimensions, materials, construction processes and sequence
as well as assembly methods.
The incorporation of VR headgear into the process allowed
students to not only study in three dimensions the assembly
of the components, but to sequence the construction through
programmed animations to understand how the building
would be built. It is the Author's academic philosophy that an
understanding of the manufacturing and construction process
is beneficial, if not critical, in a student’s education, and is
supported by the Authors’ teaching experience, practice as
well as published research. FN13 FN14

MIXED REALITY FOR ARCHITECTURAL RESEARCH
The classroom work described here is in part derives from
the independent research work of the Authors who use hybrid
reality tools for immersive representation of building envelope
performance and as tools for automating façade construction
processes. In collaboration with an interdisciplinary team
including architects and material scientists, Bartosh developed
a transforming virtual façade to evaluate the user experience
of a self-shading envelope system built from a thermally
activated smart material that contracts when temperature rises.
Samples of this material were difficult to acquire and only a few
inches wide due to manufacturing limitations. The system’s
capacity to reduce solar gain at various temperatures was
digitally simulated. This data informed the design iterations

This initial exploration of building façade performance
visualization has evolved through several projects including
a professional/academic collaboration for an educational
lab on a nature preserve outside Binghamton, NY. This
further developed project communicates sustainable design
principles through the integration of data visualization methods
developed for and during the Mediated Environments course.
Daylighting, passive ventilation, and critical building system
information are all represented spatially. Using the VR HMD
and controllers, the users can walk or teleport through the
project and engage with highlighted features of the design by
following the instructions floating within the space. Emphasis
in this virtual model was on developing a friendly user interface
that would accommodate new users easily and evolution of
the data representation to be interactive and ascertainable.
To this end, the tour of the building was semi-choreographed
using teleportation stations, the controller buttons were labeled
with tags that followed the devices and indicated which to
press and hold to turn on the data sets, and the data itself was
modeled using orientation and animation in addition to color
as indicators. FN16
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of the physical prototypes as well as the virtual model. Like
the student projects described previously, the data from the
analysis was integrated into the VR experience. Energy data
particles existed as a grid within the interior and the range of
insolation values across the space were represented by color.
The user could effectively adjust the visualized temperature
within the VR environment and see how the smart material
façade system transformed the pattern on the window, the
shadows on the floor and the insolation values within the
room. Key to this expansion of traditional product development
methods was that the VR enabled a full-scale immersive
prototype of a system that was limited by cost and material
otherwise. This allowed for very early design feedback related
to actual user response that could be cycled back through into
the physical prototype. FN15

The Author’s research in robotic automation in architectural
construction, specifically in the area of building envelope
assemblies, includes incorporating VR technologies as a
means to monitor the automation process and AR as a control
interface for the robotic equipment. Through collaborations
with industry the building envelope is explored as a site of
not only the mediation between the inside and outside, the
external representation of the building and designer, but also
the location of design and construction activity and continued
evolution throughout the life of the building. Robots are being
tested to span the design process, where the virtual interface
allows real-time monitoring and editing of the construction
model, plans and processes as the system is assembled using
the network of professionals, data and machinery to guide
the process. Virtual reality technologies are used to monitor
automated processes from remote locations while augmented
reality technologies incorporate data and machinery control at
the job-site to bring about a cyber-physical system of design
and construction of the building envelope.
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EXPLANATION
The Authors propose that simulation and analysis cannot
replace experiential learning in architectural design in
academia, practice and research. FN17 And yet, as is
commonly understood, the tools for design engage models
of reality, where information is translated from the virtual to the
physical built environment. We propose that these models are
rich with potential to be a site of interactive, collaborative and
multivalanced activity, where the interface provides the flexibility
and control necessary to harness the inherent potential.
Contemporary software and technology allows designers to
engage very complex tasks such as structural analysis while
modeling, however without experience with the conditions
being designed, this power is not only illusionary, but could
conceivably be disastrous. The same is true of designing,
studying and coordinating assembly through a virtual interface.
We propose a parallel trajectory of utilizing virtual tools while
simultaneously interacting with realistic materials, lighting, urban
conditions, assemblies, construction, data and so on. While
this seems like a trivial conclusion, we often observe that
in drawing, drafting, rendering and animation, past education
allowed this disconnect to remain active. Our argument is that
the closer we get to simulating reality accurately, the more
critical it becomes to be accurate about what reality really is.
When using mixed reality as a tool, we recognized that there
was a gradient of accessibility for students and ourselves. At the
entry level there are AR apps which can be easily downloaded to
mobile devices and offer some customization regarding models
and trackers. In the middle were the higher-end VR headsets,
like the HTC Vive or Oculus Rift, which ironically benefit from
being tethered, either by wires or by Bluetooth, to a computer
with a presume high end graphics card and processor. This
connection eased the export and testing process and offered a
higher-resolution image quality. Ironically, the least accessible
devices for creating immersive experiences was the mid-level
VR devices, essentially stereoscopic glasses with integrated
mobile devices, like the Oculus Go. Though these devices are
priced to make them affordable to consumers, for customized
experiences which the Authors have created require exporting
of the app and side-loading it to the device to accurately test
the VR experience. Though a simulation can be tested on
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the computer screen, the rendering quality exceeds that of
the app, and the hand controller can only be approximated
using the mouse and keyboard. HMD based AR devices
which project images onto a lens in front of the user's eyes
without obstructing the view of the physical surroundings, are
becoming increasingly accessible. Great strides have been
made to create developer tools for both the Microsoft Hololens
and the Magic Leap One. The greatest obstacle for HMD AR
devices currently may be the cost of the device itself alongside
the related lack of available devices. Moreover, the application
of this type of AR is unique from VR in that it blends the existing
environment with the virtual, which provides both opportunities
and limitations for the visualization of design projects.

CONCLUSION AND FUTURE WORK
The Authors feel that mixed reality technologies, which have a
long history in theory and experimentation in academia, have
at this point become accessible in size, power and reliability
of fundamental processors and software, as well as advances
in components such as sensors, screens and other necessary
hardware components, to the point of being available as a
design tool. The importance that this topic be explored not
as a mere next step in the standard visualization techniques,
but as a fertile field for taking advantage of the capabilities
afforded by the immersive and interactive virtual environment
itself. By connecting to the physical built environment through
data acquisition and analysis, control of automated industrial
machinery, and collaboration of workers and researchers
as well as artificial intelligence agents, the possibility of this
new technology expands exponentially in multiple trajectories
the possibilities of the designer to engage the creative and
productive process.

PHILLIP ANZALONE
ASSOCIATE PROFESSOR

Professor Anzalone is a licensed Architect and Principal in the Brooklyn firm Atelier Architecture 64, with built projects locally
as well as nationally and internationally. His professional work seeks to integrate the practice of architecture with the academic
subject that Professor Anzalone teaches: advanced materials and systems, digital design, analysis & fabrication, new modes of
construction, and design for adaption.
Professor Anzalone's research includes the incorporation of advanced science and technology into the architectural practice,
design and construction. His work has included advanced materials and building systems, building integrated solutions, deployable
/ adaptable / temporary constructions and the study of the space and methods of making. In order to test his theories, Professor
Anzalone has built twelve installations in nine different countries exploring how work can be developed and deployed in unfamiliar
and uncertain situations. These projects have served as case studies for his research into automation techniques in site-work,
designing for temporary or changing conditions, and developing adaptable structures. Professor Anzalone has authored extensive
journal papers, chaired symposium, developed patented systems, participated in grants and constructed full-scale prototypes in
his areas of research.
Professor Anzalone is a member of the America Institute of Architects, a Board Member of the Association for Computer Aided
Design in Architecture, and on the advisory board for a number of industry and academic partners.
Professor Anzalone's past academic career has included a ten-year appointment at Columbia University's Graduate School of
Architecture, where he was the Founding Director of the Laboratory for Applied Building Science (formerly the Digital Fabrication
Lab) as well as the Director of the Building Science and Technology Department. Professor Anzalone lead research and curriculum
at the Lab, taught core graduate courses in architectural technology, as well as provided consulting for numerous creative
constructed projects at the School and with industry partners.
Professor Anzalone has been awarded a Bachelors of Professional Study in Architecture from SUNY Buffalo and a Masters of
Architecture from Columbia University. Past experience include work as an architectural designer with Greg Lynn Form and a
facade consultant with R. A. Heintges and Associates.

The Authors plan to continue production within their specific
studio courses with the intention of building up a deeper body
of work and incorporating new equipment and processes.
The research at the university laboratories will benefit from
the student work at the studio level, while incorporating
and developing further advances in the fields and the work
of the faculty. In order to begin to capitalize on the value
of mixed reality technology as a design, fabrication as well
as a communication tool, the Authors are planning a joint
studio experience that will operate remotely across the two
universities, allowing experimentation in multimodal means of
design and production. Integration will be phased such that
the studios operate independently and able to use information
from the shared experience to increase the students and
faculty understanding and expertise with the technology.
Authors are further working with industry partners to explore
implementation of the virtual design processes into the built
environment through coordination, analysis and assembly
projects.
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STRUCTURE FOR ARCHITECTS
A number of years ago, then Department Chair Professor Tim
Maldonado approached us, still novice adjuncts, with a novel
proposal – that we co-teach a course to architectural students
in Structures (the engineering side of architecture concerned
with how and why buildings stand up). Coming from different
professional backgrounds (Ashwani, an engineer; Ramsey,
an architect) we wondered if the collaboration would be
successful, but we nevertheless accepted and the course
proceeded.
We soon discovered that, while we spoke the common
language of Structures, an architect and engineer approach
the topic from different mindsets - the architectural mindset
generally being more conceptual, the engineering mindset
generally being more technical – both important, but with
different emphases.
Upon completing and assessing our course, we perceived the
need for a textbook that presented the topic of Structures to
architectural students, in a more intuitive and visual manner
than was typically presented to engineers. And so the concept
of the “Structure for Architects” textbook series was born.
We spent the next several years working on the material
and sequencing of topics and, most importantly, how best to
present them in an intuitive and easy-to-grasp manner.
The result was our first text, Structure for Architects – A Primer,
which presented basic structural principles while laying the
groundwork for more advanced studies. Upon its publication
several years ago, we began our second text which has just
been released, Structure for Architects – A Case Study in Steel
Wood, and Reinforced Concrete Design. This text applies
basic structural principles to the design of typical structural
members in a diagrammatic frame building.
We are currently in the planning stages for two additional
concepts in our Structure for Architects series, “Lateral
Resistance Systems” and “Keeping it Simple”.
Of course, any textbook must still rely on an instructor to bring
his/her own unique personality and style to the presentation
of course material. Through class discussions (rather than
“lectures”), visual images, physical props, field trips, and
student term projects, we strive to make Structures ‘come
alive’ for students, and have meaning beyond the classroom
for their entire careers.

Student Term Project – Chinese Viewing Platform, Beijing
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Student Term Project – Structural Concept

Student Team Term Project – Design in Steel

Student Field Trip – LGA Airport Construction
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Ramsey Dabby is a Registered Architect with 50 years experience in the field of design and construction. Now
retired, he served as Chief Architect for the NYC Fire Department and previously as Director of Engineering and
Construction for The Hertz Corporation, where he oversaw his organizations’ design and construction programs.
He currently serves as adjunct faculty in the architectural departments at City Tech, CCNY, and NYIT,
where he’s conducted courses in structures, professional practice, materials, and first year studio design.

Ashwani Bedi is a Professional Engineer with over 30 years of experience with various reputable consulting firms in the United
States, India and the Middle East. During the course of his career, he has been associated in the design, construction and
management of a cross-section of civil, structural, transportation & environmental design projects e.g. dams, bridges, supply
network analysis, structural design, analysis and construction supervision of a large number of buildings, retaining and other
structures of various types.
As the Deputy Director of Engineering for the New York City’s Department of Design and Construction, he leads a team of highly
educated, experienced and motivated engineers to ensure that projects built for the residents of the City of New York are built to
the highest standards, keeping in mind the City’s commitment to sustainability and resilience.
His past experiences from having worked with renowned consulting firms such as Ysrael Seinuk, Weidlinger Associates, Birdsall
Group, WS Atkins International, WAPCOS India and Mahendra Raj Consultants have given him a unique experience and insight
into providing the most economical and optimum solutions for engineering problems.
Ashwani graduated from City Tech with an Associate Degree in Construction Technology, studied at Pratt Institute to obtain his
Bachelors and then attended Polytechnic University where he earned his Master’s Degree in Civil Engineering, concentrating in
Structural Engineering.
He has been an adjunct professor in the Department of Architectural Technology since 2006. He is the co-author of the book
Structure for Architects (Wiley 2012) and A Case Study in Steel, Wood and Reinforced Concrete; and exemplifies City Tech’s
unique pedagogical approach of providing classroom instruction led by faculty members who have successful careers in their
subject area. Ashwani also teaches at NYU where he gives the Structural Review classes for the RA examination for architects.
Having won several awards and appreciations for his work, Ashwani enjoys channeling his passion for structures and for teaching
into educating our future architects and engineers.

He is co-author of a series of textbooks under the theme “Structure for Architects”:
˚ Structure for Architects – Keeping it Simple
˚ Structure for Architects – Lateral Forces
Ramsey is a graduate of Queens College and has his Bachelor of Architecture from The City College of New York. He is a
Registered Architect in New York and New Jersey.

FDNY Marine 9 Staten Island, NY

Coney Island Hospital Brooklyn, NY

FDNY Rescue 3, Bronx, NY
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Bronx Criminal Courthouse Bronx, NY
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ROB ROTHBLATT
ADJUNCT ASSISTANT PROFESSOR

EXPRESSING ENERGY
ABSTRACT
Rob Rothblatt discusses how his team approached High Performance
building architecturally in 2 projects – one large, one small.
Golden1Center (G1C- 2016 - the NBA Arena for the Sacramento
Kings), is the first LEED Platinum Arena in the world. The SCCC
Net-Zero STEM building is about to begin construction at Suffolk
Community College.
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INTERVIEW
ROB ROTHBLATT

What is High Performance Building?
We all know the dangers of global warming, resource depletion,
waste, and the risks to the planet and our communities of
being so out of touch with nature. Buildings use SO much
energy and embody SO much carbon. High Performance
Buildings are thoughtful in linking the manmade to the natural;
understanding and getting the most from sun, light, earth,
heat, wind, water.
Can’t Engineers do that?
Engineers have inspired architects for years – consider Paxton’s
Crystal Pavilion, or the “British Systems” approach in the 20th
century (Richard Rogers, Norman Foster). Investigating the
lifecycles of buildings, they found structures can last 100
years, but HVAC systems only 30 years – so… put them out
where you can get a crane to lift them out and replace them.
But keep the building. That’s why Lloyd’s of London has the
equipment sitting up on pods easy to reach, and easy to see!
It tells you the idea.

What does an Architect add?
Ideas and an Architectural approach which expresses those
ideas through design. It’s that easy. And that hard.

What does Expressing Energy (High Performance Approach)
mean for Golden1?
Sacramento is proud of its million trees, of its place in the Farmto-Fork culture, its indoor/outdoor lifestyle, and progressive
attitudes to the environment. The valley is fertile. Looming
to the east are the Sierra Nevada mountains. The power and
grace of the mountains (power and grace of basketball!), as
captured by photographer Ansel Adams for history, resonates
with everyone from Northern California. So LEED Platinum
was a goal in concert with their ideals.
We brought nature back into the city. And we expressed that.
G1C is a large imposing building, with a fully attached practice
facility and garage – rising at the streetline, on a tight site.
G1C intends to add to the 24-hour life and vibrancy of a
derelict part of Sacramento. So G1C combines abstracted
natural ideas with perspectival ones to bring down the scale of
the building. First, the striated allusion to Yosemite’s granite
allows the building to curve, directing visitors to the front door
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– which had to be on the plaza, shaded from the 120-degree
summer sun.
Then the building is pleated also – this brings down the scale.
Bowing to perspective, the pleats above and farther away are
larger, the closer ones shorter. Bringing the scale finally down
to human size, the building sits on a 1000 ft green wall (which
kids love to brush by - while they wonder how a heavy building
can be held up by plants.) As the pleats move in and out,
windows give views up and down the street, and louvers hide
discreetly. Unseen is the full roof of photovoltaics.
Is there finer detail in the Curtain Wall?
Yes - all a part of a high performance approach. Reflective
glass kills birds, so the building glass is non-reflective, but
has a very strong frit - which also reduces glare and heat.
The recyclable aluminum panels are routed with an abstract
pattern of Sacramento’s million trees, with little oval leaves
down to about ½”. So there is nature all over the building, at
a macro scale, micro scale, and finally literally at the base. All
through the day, the grey surfaces change with the sunlight,
then they glow at night. Particularly unusual is the full panels
of Solera diffusing glass used at the practice courts – which
unfortunately faced south, into that searing sun. But the Solera
mitigates the heat gain and disperses the light beautifully.
What about the Experience of the Building – and the Aircraft
Hangar Doors?
One of the largest challenges of arenas is that they are a
fundamentally introverted and inward-looking building type.
Often closed. A building which fits into the city fabric outside is
hard – and yet not enough.
The experience of attending a game in the arena needed
to express the lifestyle of Sacramento where they love the
outdoors, and the outdoors spilling in – and the delta breezes
in the evening. So, we opened the arena up, literally, and
spiritually – and captured those breezes. When the 5 doors
are open, a top balcony looks both in and out to the rive,
suspended between the outdoors and the arena. It is packed
during games. The façade with the million trees perforations
folds in to become a roof canopy.
How do you keep the birds out?
Ah…..our little secrets – no birds are harmed at G1C.
(Compare to Minneapolis’ new NFL stadium with its reflective
glass and shear walls of glass). And if you find Rob in the
hallway at CityTech, ask him!
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"One of the largest challenges of arenas is
that they are a fundamentally introverted and
inward-looking building type. Often closed.
A building which fits into the city fabric
outside is hard – and yet not enough."
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Why is the SCCC Building a wedge?
The Suffolk Country Community College STEM building is a
Net-Zero building which shows its stuff literally. It is intentionally
a didactic building – practicing what it preaches. The design
is targeted to that goal. The main players are the Sun and
the Earth. The sun represents light and solar heat, and the
earth represents mass and insulation and water and plants. So
SCCC is a meeting of the Sky and the Earth.
The plan looks very simple
The plan is deceptively simple for such a small building (30k
sf). A sort of one and a half story bar building, 2 stories at the
back, but only one at the front, the roof angles down toward
the south, covered in PV panels, and open north clerestories
capture the even light. The center of the wedge is depressed
and the earth rises to fill it, creating a demonstration green roof
garden at the very center of the building, insulating mass, and
bringing light to the center of the building. There are many
spaces which actually get light from 4 directions, including the
2 public spaces, placed at the ends of the building.
The Shape seems simple, but the Section complex
There is a deliberate tension between the seemingly simple
wedge form, and the complexity of the roof – it has a lot to do!
Bring in light, but balanced, bounced light. Generate energy,
but provide legal access. Collect water. The exterior of the
building becomes a composition of extremes, to bring this
home. The back, 2 stories high, is almost monumental (though
not high) in its approach to scale. The front is exceedingly low,
barely head height – which we further accentuate with a terra
cotta sun screen. This makes visitors extremely sensitized and
aware of the purposeful form.
At the very center of the plan is the systems room, where
all the natural processes and mechanical equipment are
operating – but not just operating – they are on full view
through glass – like the engine roof of a large ship, and this
room is meant to be a classroom in its own right. It is the
Nexus for the engineering systems which make this a Net-Zero
building: Water-Sourced VRF System, Heat Recovery DOAS
system, Closed loop GSHP system, amongst others.

Plan Level 1

So, in the end, what do you mean about architecture
“Expressing Energy”
An Architectural approach can express Energy literally or
metaphorically. Reducing the basic scheme to 2 parts – a
sloping roof and a raised berm, SCCC makes students aware
of actual natural forces and processes – air, light, sun, mass,
earth, water, heat. Evoking the muscular grace of the Sierra
Nevada, G1C expresses the energy of Basketball, captures
breezes and evokes the spirit of life in Sacramento.
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ROB ROTHBLATT
ADJUNCT ASSOCIATE PROFESSOR

Plan Level 2

Rob Rothblatt AIA is the former NYC Design Director for AECOM, and previously Associate Design Partner at SOM.
He led the design team for PSAC – the NY 911 Call Center in the Bronx and the Star-Spangled Banner at the
Smithsonian in DC. He currently practices as Red Leaf Architects, which tries to bring large-scale clarity to smaller
commissions.
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STUDENT WORK
A collection of studio work done by a selection of the college's
Bachelor of Architecture students

IMAGE BY: ALBERT VARGAS
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BROOKLYN HEIGHTS PUBLIC LIBRARY

Design III Studio
Professor: Ting Chin

ABRIL RODRIGUEZ, BArch 2022

The design motive for the new community library located in 280 Cadman Plaza West, Brooklyn, New York was to create a more
transparent and inviting public institution. The intent was to create two separate buildings, a technological based building and
a paper based (books) buildings. To achieve this, two separate massing were coupled together to form the new library. These
separate massing come together via the third floor, where they share the same floor.
This connection relates to the clash between the modern and the old times, modern being technology and old being paper based.
Situated underneath this connection are two arching walls which create an entrance canopy. With the sloped roof, an amphitheater
like space, resembling the presentation area inside the library, is provided for its users to have a space outside the library for
tranquility and admiration of the surrounding neighborhood.
Located in a prominently green area, it only seemed fair to integrate green areas on the site, in order to relate back to its
neighboring area. The landscape of the library intermingles asphalt and grass through sloped surfaces that reference the slope of
the green roof. This is done to create a playful space that further welcomes its residents and passer byers.

CANOPY CREATED BY THE COLLISION
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control points on a more common massing, the box.

89

90

BROOKLYN STACK HOUSES
ALBERT W. VARGAS, BArch 2022
CONCEPT
Living in a post Covid-19 world, the Brooklyn Stack Housing concept was
developed to maximize outdoor private and semi private green spaces and
terraces for private residential use; While capturing the scenic water front
and panoramic views of Manhattan. By envisioning this concept, with the
incorporation of private residential rooftop circulation, the creation of an interior
based community and stability on Brooklyn's well known water front will increase
overall safety within the housing project while bringing in a vast amount of
urban landscaping and public space integration for the neighborhood.

NARRATIVE
The concept was first developed using two separate collages. The first collage
"impression of the site" was developed using images taken of the site, along
with the greenery found in the neighboring parks. Afterwards, by putting these
images together and splitting them, it is used to developed linear movements
that are seen in the study models and the hybrid model. The second collage
which is regarding the “feeling of the site” involves developing a sense of joint
community in the area.
The concept speaks more on community and ideal change for the Columbia
waterfront district; This plan involves incorporating the urban neighborhood,
greenery, lack of a commercial presence, and family safety as a subject focus
that ties this project together. Meaning, living in a post Covid-19 world, while
combining these ideas with the existing problems we currently face, it is
essential to increase the idea of community, and safety. By using these ideas,
along with the movements of the design language, we can maximize private
residential spaces and convert more than half of the private spaces into a
natural feeling of "community" by incorporating park like designs with plenty
of shared green spaces and roof/terrace horizontal accessible circulation,
allowing tenants to travel to any certain point on the property without having to
leave the safety of their own homes.
By developing and expanding further in these ideas, the design can inevitably
evolve itself into a self-sustainable structure, not only giving back to its tenants,
but as well to the community with its green design that minimizes its carbon
footprint, and by relocating the BQE underground, we can successfully
develop a healthy strategy to reconvert the carbon monoxide waste from the
highway, and reconvert it into reusable energy.

Design VI –Adaptive Reuse Design Studio
Professor: Ardavan Arfaei
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BROOKLYN URBAN VILLAGE PARK

Design VI – Public Housing Design Studio
Professor: Jill Bouratoglou & Paul King

FARAI MATANGIRA, BArch 2022

Located in a high value area of Brooklyn adjacent to the waterfront, while also serving as a link towards downtown Brooklyn, this
project creates a space that consists of multi-storey housing apartments and a parkway that has been repurposed into a dynamic
urban landscape park. The concept derives from a need to create forms that address the sunlight, scenic views and the parkway
that runs through it.
By repurposing the parkway and converting it into an urban park, pollution is reduced significantly, and it is transformed into a
vibrant park that accommodates versatile spaces, while being a crucial transition point from downtown Brooklyn, to the Waterfront,
and vice versa.

REPURPOSING THE HIGHWAY
The existing site has a parkway that runs through it. The parkway can be repurposed into
an urban landscape park that will accommodate residence and members of the public.
The new park is fresh, dynamic, and allows for a variety of experiences that create an
attractive and vibrant site.

MASSING DEVELOPMENT
Starting conceptual Geometry

Slice geometry to open up courtyards and
allow for circulation
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Slice geometry to open up
courtyards and to allow circulation
Slice geometry to open up courtyards and
allow for circulation
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Resultant geometry is scaled and
adjusted to integrate with the site
and to accommodate housing
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SKYWALK ESPLANADE
JOSHUA CANDO, BArch 2022

Design VII – Urban Design Studio
Professor: Agustin Maldonado

The design is the rectinlinear forms to create different gateways on this esplanade because the ferry terminal is a gateway or entrance to Manhattan
for the people on the ferry. This esplanade is long so the rectilinear forms become gateway pieces on the pathways through the landscapes and the
public amenties to encrouage people to go on the journey and venture the esplanade. The main path is raised over the landscape to create a seperation
between circulation while mainting the views into the East River. The rectilinear forms become main circulation pieces or forms that the esplande uses
as a method to create archiectural forms and bends throughout the esplanade paths.
Location: Manhattan. NY
Address: FDR Dr. bet. E. 36 St. and E. 41
St.
Length: Approx 1000ft long
(34th street to 40th)
Current Issues: Its boring and useless. Theres
nothing exiciting for people to use the current
esplanade even though it has great views

SITE LOCATION

LANDSCAPE RENDER

SKYWALK RENDER

The sky walk goes over a green landscape that can let people peer over the edge on admire the
vegetation. This gives the esplanade a unique vibrance while taking skywalk.

The skywalk uses the rectilinear model as a gateway on the skywalk to
convince people to explore this path. The gateways are all rotated and moved to create unique
spaces and movements on the skywalk.

FERRY TERMINAL NIGHT RENDER

SEATING AREA NIGHT RENDER

The ferry terminal uses the concept model to create these jagged and sloped roof on the ferry
terminal that creates a terrance on top for the public to visit. the facade is made of glass to
encourage people to visit the esplanade.

The rectilinear forms are used to create shade for the seating areas
underneath while maintaining this journey concept. This area is also raised 3 feet to create a
seperation between the circulation and the public amenity.

SKY WALK EAST RIVER VIEW

PUBLIC AMENITIES RENDER

The rectilinear forms become a guide for people as they venture into the
skywalk because they are placed on top. With trees growing on the side these areas become
perfect for photos as the skywalk is raised 15 feet.

At the end of the esplanade is the amenties for the public because the current site has nothing
located there so theres a need to encourage visitors to venture into the esplance and admire the
views of the site.
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THE ANELIDA

Design VI – Public Housing Design Studio
Professor: Paul King & Jill Bouratoglou

JULIA PROKOP, BArch 2022

Design vi consisted of designing a housing and community complex that would take place above the Brooklyn-Queens expressway,
covering the highway completely and re-joining neighborhoods that have been separated by this urban ravine.

A Study Of Apartments In Brooklyn Was Done To Understand How Members Of This Community Live. In Order To Add A Personal
Touch, A Childhood Residence From Rzeszow, Poland Was Taken As A Precedent, As It Is A Fine Example Of Smaller Hallways
Creates Tighter Bonds With Neighbors, Creating Closer Neighborhoods.

CONCEPT DEVELOPMENT
Residence Study

Study model

Carrol Gardens, Brooklyn

Anelida Unit And Circulation Diagram

Podkarpacie, Rzeszow

Connection detail
Site Model

Collage: Connection

Derived module

Based on the word "connection", a collage was created and study models were created. The connection between the three
materials; the foam, the plaster and the wire stood out as most intriguing.
This was further developed into modules that could be used further in the design as residential units.
These modules were then superimposed onto an image of the site, where they were arranged to maximize sunlight entering
the units, and minimize the urban street canyon effect.
Superimposed modules on site
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A Site Model Was Created To Specifically Show The Leisure Path That Weaves In And Out Of The Buildings, In A Sine Cosine
Pattern. This Path Is Raised From The Sidewalk, Creating A Path For The Community To Interact, Play, Live, And Walk Home.
The Final Rendering Provides The Viewer A Look Of The Balconies That Are Available To The Residents, Providing A Great Amount
Of Daylight And Fresh Air. These Balconies Are Kept Private With Partitions And Differentiating Orientations Of The Balconies
Themselves.
Anelida Rendering
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NEW GOWANUS HOSTEL + FISH & OYSTER FARM
OLIVER HADI, BArch 2022

Design V –Adaptive Reuse Design Studio
Professor: Ardavan Arfaei

This project was readapting an existing 3 storey commercial building in the heart of Gowanus, New York. The site has unique
conditions by being adjacent to the Gowanus canal and the Union Street drawbridge. The intent of the project was to keep and
reuse the old brick facades, but to re-purpose the old industrial space into a mixed use commercial space and youth hostel
with and extension to the old structure. There were two main drivers governing the design: one that were using sustainable site
strategies based on analysis and a more conceptual one, that looked at the rich history and marine life of the Gowanus Canal that
existed before the industrial revolution. The fish-farming theoretical approach optimistically considered that the Gowanus Canal will
be able to host its rich marine life once again.
SITE DRIVEN STRATEGIES

massing diagram
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CONCEPT DRIVEN
STRATEGIES

Each level of the guestroom levels of the hostel received a shared balcony that opens from the share kitchen area and offers great
views to the Gowanus Canal and the Manhattan skyline. The Balconies are located towards the North-West, so users can enjoy
shading for most of the day and be exposed to the sun only through sunsets. Besides the balconies, a roof terrace is available to
all guests with a large indoor and outdoor gathering space.
The South facade is covered by diagrid lattice
structural system that hosts rhomboid shaped solar
panels mimicking fish scale. Besides its conceptual
importance. The facade is designed to generate
energy through solar power and reduce solar heat
gain during the summer months and allowing it
during the winder months. With its strategic placement, the panels also create interesting view experiences from the large guestroom windows.
The main entrance to the building is a large multistorey curtain wall carved in and angle to invite
visitors from all direction. With it's coverage and
angle, it also offers natural daylight to the Hostel's
double height lobby and observation spaces.
Once stepping through the main entrance, a large
two storey high aquarium welcomes the visitors
as well as a wooden log suspended staircase
that leads to the lobby mezzanine as well as a
ramp leading to the fish-farm observation area.
The raised lobby onto a mezzanine allows natural
sunlight to fill the observation area and to the fish
tank itself that creates a light reflection onto the
ceiling.

The main facades of the structure consists of brick,
precast concrete and large panes of glass to fit into
the industrial context of the neighborhood. There is
also a blend between the new and old, achieved by
precast panels with embedded bricks to smoothen
the transition between the old brick facade and the
extending structure.
The commercial cellar and rear
yard access to the canal offers
the opportunity for a fish farm
that could connect and interior
tank with the canal, that would
provide larger space for fish to
grow as well as a constant flow
of fresh water through the interior tank.
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COMMUNITY HOUSING DEVELOPMENT

Design VI – Public Housing Design Studio
Professor: Paul King & Jill Bouratoglou

OLOLADE TOLUWANI OWOLABI, BArch 2022
The site is located in the city of Brooklyn in the state of New York along the waterfront at the point of the Brooklyn Queens
Expressway( BQE) Entrance and Exit Ramps at the intersection of Columbia Street and Atlantic Avenue. This major focus of this
project was to design for the needs of the community, to create affordable housing, community center, easy access to the site,
parks, pedestrian walkways, Parking, Bike lanes, and other amenities that could bring the community together.

SOUTH WEST ELEVATION OF COMMUNITY HOUSING

NORTH ELEVATION
The concept development phase and
massing iterations of the building allowed
them to be situated on the site properly
to be able to take advantage of the sun,
Shadow, views which in turn lead to the
smooth transition between the Concept,
Massing, and Final Design.
While also creating a circulation that
does not only benefit the residents but
the community through various amenities
created on the site.

WEST ELEVATION OF COMMUNITY CENTER AND HOUSING

The concept of a flower allowed a certain
level of flexibility in the massing and the
facade system while also making it useful
for the residents through Balconies.

BALCONY ANALYSIS

CONCEPT DEVELOPMENT PHASES

The Balconies was one of the major aspects of the building as it was created in the
form of the concept and analyzed not only to create an interesting facade but to
utilize the space to let in a certain amount of sunlight.

NORTH WEST ELEVATION

MASSING ITERATIONS FROM FLOWER CONCEPT
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NYC HOUSING AUTHORITY : AVE-NUE
PAMELA LOPEZ, BArch 2022

Design VI – Public Housing Design Studio
Professor: Illya Azaroff



























Home is a place where one feels the most safe, secure, and most importantly- comfortable. New York City Public Housing
Authority's University Avenue Rehab, is a housing development located in Morris Heights, Bronx, NY. NYCHA’s University Avenue
is looking forward to what defines home. It is looking towards involving families from all income types; a commitment to green
design principles, and long-term savings; the help of funding by community services & opening spots for employment; and
providing new spaces and services.
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3 BEDROOM DUPLEX

2 BEDROOM DUPLEX
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HOUSING PROJECT
RAFIA AMIN, BArch 2022

Design VI – Public Housing Design Studio
Professor: Paul King & Jill Bouratoglou

The site is located at the Brooklyn waterfront area at the southern end of Brooklyn Bridge Park.
It is located at the intersection of Atlantic Avenue and the Brooklyn Queens Expressway. This project
adopts the (BIG) proposal for moving the BQE underground with the extension of a public park above.
An affordable housing project with commercial and amenity spaces included. The final project consists of highdensity mixed-use housing and public spaces. The primary strategy takes advantage of the complexities of public
and private circulation and the massing of the buildings, their orientation and placement of windows, are situated to take
advantage of panoramic views of lower Manhattan, Governors Island and Brooklyn. Sitting atop the lower pedestals
is private outdoor community-based space that interconnects the buildings, while at the ground plane the public
park serves as a link to the waterfront and Brooklyn Bridge Park and continues above the BQE to the battery tunnel.

Site Plan

Concept design was derived from early collages and study models which
instill an interpretation of mood produced from the site.

The massing of the buildings, their orientation and placement of windows, are situated
to take advantage of panoramic views of lower Manhattan, Governors Island and
Brooklyn.

Section
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The goal of this project, which is located at the University Avenue in Bronx, is to create a housing with an inviting central open
space and programs that bring the community together by encouraging them to be involved in beneficial social activities and offer
a comfortable living space for the residents to make them feel at home. This mixed-use building takes the environmental and social
issues into consideration to include programs and design elements that ensure the residents' comfort and privacy but also allows
the people of the neighborhood to feel the sense of community and embrace their identities.
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TASFIA AMIR, BArch 2022

Design VI – Public Housing Design Studio
Professor: Illya Azaroff
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GOWANUS CANAL HOSTEL
TIFFANY ZHANG, BArch 2022

Design V– Adaptive Reuse Design Studio
Professor: Darryl Cook & Jill Bouratoglou

A forgotten canal located in Brooklyn, NY surrounded by a lively neighborhood never saw the second chance it deserves. With
future proposals of Environmental Cleanup from years of mistreatment, giving the neighborhood a hostel constructed using
adaptive reuse will become the complete puzzle piece into the lively neighborhood. Creating interactive spaces to accommodate
for both guest of the hostel and the general public values goes back to the general purpose hostels were created; socializing and
community.

NARRATIVE HEADING
Without completely demolishing
the existing site, three new
additional floors are built to
create rooms for the guest. The
building allows guest to expand
their horizons, and enjoy every
moment they spend in the
neighborhood while making
new memories with the people
around them.

Lobby

Site Analysis
Exterior Close-up

FRONT ELEVATION

PERSPECTIVE

Guest of the hostel stay in rooms located on the third to fifth floor. All recreational spaces are located from lower level to 2nd floor which features bar, arcade room, cafe with
views to Gowanus Canal, and additional upper floor seating.

The amount of sunlight the site receives, and essential views placed a huge role in designing the perfect hostel that allows guests to embrace freedom and have an
adventurous attitude.
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ARCH 4722: PRINCIPLES & THEORIES
OF ARCHITECTURE
Assistant Professor Michael Duddy
A collection of student essays on their understanding of 21st century architecture from
a theoretical point of view. The essays are not only an attempt to develop a theoretical
foundation for an architectural practice, but an attempt by students to develop their
own theory of architecture based on the theme of architectural authenticity, which was
studied throughout the class.

IMAGE BY: OLIVER HADI
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AN EVOLVING ARCHITECTURAL THEORY Parametricism reading that is certainly applicable to the twenty-first
ABRIL RODRIGUEZ, BArch 2022
Coming from a background of practically no knowledge
on architecture or what goes on behind the scenes, these last
three years have helped to shape the beginnings of what I’d call an
evolving architectural theory. Evolving in the sense that because I
am still a student, I’ve got much more left to experience and I know
that all those moments will surely widen my views and possibly
diminish others.
On the technological aspect, it’s important that we come
to terms with the fact that technology is going to be a forever
advancing force and its constant progress will surely influence
architecture throughout its time. From the moment technology
became available to us, the entire world was quick to integrate
it into their daily lives. Today, countless occupations require the
use of technology to be able to accomplish certain tasks and the
architectural occupation is no exception to this. Even though the
architect was not initially toward digital technology: Photoshop,
Illustrator, InDesign, Rhino, Revit, and all other architectural
programs out there, the architect of the twenty-first century is
going to be well versed in several of those programs. The further
advancement of technology at an accelerated pace will only serve
to further encourage its integration into the architectural world.
In a few readings there were instances where the
presence/ integration of technology wasn’t being viewed under
a positive light. One of the concerns brought up that I felt was
just is the concern for the deeper integration of technology into
the field resulting in limitations on a project. I related this concern
specifically to those who aren’t yet well versed in our programs
and because of that their final product “suffers.” In part, such a
statement is valid. As an architecture student who is still learning
how to maneuver within different programs, I will admit in my
first few semesters when I was still being introduced into several
programs, I would allow the programs to dictate and limit my work.
I won’t proclaim myself no longer guilty of this and I can certainly
testify to the fact that several of my peers share in this guilt.
However, it is during these times where the students’ eagerness to
explore and experience the architectural process, should be about
embracing technology and having someone to guide them rather
than having them feel discouraged for not successfully dominating
softwares. Understanding how to use softwares is a fundamental
step that needs further addressing, especially when our world
keeps heading into a more technologically based one. There’s so
much untapped potential that can come from a program when it’s
paired with an inspired and prepared user.
Now shifting from the technological aspect, when
considering the future of this discipline you have to realize that
there’s this sort of decentralized notion of ideas, beliefs and
principles revolving around the occupation. A statement from the
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century architect is that, “...the architect should be, ‘politically critical’
and should not just acquiesce to the client’s agenda. It is often said
that the architect should assume a role and societal responsibility
that reaches beyond the client’s interests to take into account all
stakeholders and to regard the public’s interest at large.” I think
now more than ever, designers/ architects should have this sort of
thinking instilled into their minds when approaching all their projects.
Before being architects, we are citizens— members of a society
and as such we should focus on developing projects that not only
meet the client’s desires but contribute to the surroundings in several
positive ways. Particularly in the case of bigger buildings, a sense of
transparency needs to be further instilled in the process, meaning
there needs to be more openness, communication and accountability
but not just between the client and the architect but with the public.
On the matter of making quality buildings, specifically quality housing,
a greater sense of both accountability and communication needs to
be further applied. As designers we should feel an obligation for
making quality edifices for all and not just for the rich. Although it
may seem like a cliche of sorts, there is great power in architecture
and this power needs to be honed to help the invisible clients, those
for whom most of the buildings will actually serve.
We need to embrace a design thinking that puts human
needs and values at the center of innovation, meaning more humancentered/social minded designing. As architects we form a part
of the many occupations that have the power to be some of the
greatest volunteers in our community. When faced with a project, the
architect goes through an entire process before even beginning to
design anything. A multitude of considerations, influencing factors,
community needs as well as the client’s desires, help guide the
architect to be able to design a building that works in its given
setting. This take on the architect’s responsibility is what has evoked
in me a bigger sense of enthusiasm to fulfill this journey of becoming
one.
In proclaiming the importance of the previously mentioned
matters, there is one area that given the circumstances of the world
today needs to be addressed as well. While attempting to come up
with innovative solutions/designs, another step we must instill in our
design processes is that of making sure that the solutions we come
up with respects the environment. A major issue pertaining to our
occupation of our planet is that of climate change, and I believe that
through no fault of our own a big part of the future of our discipline
has already been predetermined. Although to some the topic of
climate change may seem a tiresome dilemma, the truth is that this
issue is an ever more prevalent matter to the twenty-first century
architects and those of the future. For this reason, I believe that a
dominant feature of the architecture of our times is going to be that
of sustainability.

are responsible for nearly 40% of the United State’s total carbon
dioxide emissions. What this means to me is that architects can
help alleviate this issue and massively minimize these daunting
numbers. However, the only way to achieve this is through a
greater push for conscious, green/sustainable architectural design.
The constant advancement of our technology has afforded us the
development of renewable energy systems. It well may be that
the role of the architect expands as the application of renewable
energy systems begins to be integrated into the built environment.
To the occupation this change could potentially result in an even
greater diversification of job types within the field. Indeed, the
acceleration of the technology at our disposal will surely contribute
to successfully building better and more efficient buildings.
Lastly, this final principle has to do with both what makes good
architecture and authenticity in architecture. First of all, I don’t
precisely believe that if architecture is characterized as authentic
architecture then it automatically denotes it as being good (ideal)
architecture. For example this tower by Bulnes Arquitectos, Helea
Tower, flaunts a remarkable design. Its design and the use of steel
in its construction as well as its location mark the beginnings of
a new architectural style developing in Mexico and qualify it as
exotic and innovative architecture. In this case the Helea Tower
is authentic but it is actually far from being an ideal architecture.
All those admirable features it displays are seen as beautiful ways
to ruin Puebla’s landscape and an invitation for the cost of living
to increase. Its luxuriousness while appreciable, indicates that the
tower failed to be built with the public’s interest in mind, leaving it
to be a non-inclusive tower that only prioritized the client’s wants
rather than the community’s needs or even consideration for its
environment. While the tower’s design is manipulated to take in the
panoramic views of the village of Tlaxcalancingo, it does little to not
interrupt its setting. It’s no surprise that globally, we are going to
be facing greater increases in our population levels, which means
there’s surely going to be a greater push for further urbanization.
Such is the case for the Helea Tower which was built in the outskirts
of Puebla, in efforts to disperse population growth in other areas
rather than to keep the population accumulating in one area. This
project just goes to show that as architects we are big problem
solvers and the population growth generating further urbanization
is just another area, we’ll most likely always be tackling. However,
while striving to solve all the problems we are faced it is important
we remember that there is more to designing than just creating
something that’s never been seen before.

Globally, we produce 40 gigatons of greenhouse gas
emissions per year. The size of the problem we have at our hands
is far too huge for us to keep disregarding it. Currently, the building
sector contributes massively to the United States’ carbon dioxide
emissions, particularly residential and commercial buildings which
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AUTHENTICITY IS WHAT WE MAKE OF IT

reverse of this. It is the expression of man's delight in God’s work.”
(Ruskin, Page 101, P. 5, S. 2)

ALBERT W. VARGAS, BArch 2022

This well-known art, often seen everywhere within the
community was set in place to bring joy to the community and to
the people admiring them. During this era, these rules of art were
set in place very strictly, and those who went against it, or in other
words, those who worked in ignoble ornamentation, were often
fought against, and often not pursued. Thus, these design principles
in ornamentation express love and feeling to the observer. It is not
to be redundant but bring happiness and depict a visual moment of
expression. These ideal factors these designers kept in mind, while
representing God's work on their own, were essential in providing
and giving back to the community what they need. “For observing,
the function of the ornament is to make you happy. Now what are
you rightly happy about? Not in thinking of what you have done
yourself; not in your own pride; not your own birth; not in your own
being, or your own will, but in looking at God; watching what he
does; what he is; and obeying his law and yielding yourself to his
will.” (Ruskin, Page 100, P. 6, S. 1) Here is a pure example of what
the meaning of this ornamentation means to the community and
what these designs give back to the people of this century. Even
then, they assure that what is implemented into their neighborhoods
and communities, stays true and authentic to oneself, one’s spiritual
belief and an aesthetic that matches the rest of the neighborhood
which may also be flourished with noble ornamentation.

Considering our literary adventure underwent as a
class, the experience of moving through many periods of time
in architectural history was simply astounding from a theoretical
standpoint. Architectural authenticity has been depicted, observed,
and practiced in many very different ways throughout the centuries.
Whether the production of our work relied solely on our hand
skills, or computer aided assistance, the authenticity of such final
production always had a deeper foundation and meaning than the
architect who produces them. These so called ‘foundations’ have
been the underlying of what society would eventually look at during
this time and consider whether or not this can be accepted into
their communities. In today’s modern word, authentic architecture,
is what we perceive of it. Within our communities and relating
to its surroundings, architecture today is meant to defy what is
visually and seemingly impossible to achieve. With many innovative
architects today, leaving their signature within our communities and
pushing the creative boundary of construction and design, many
new achievements are being broken every year. Authenticity lies
beneath the skill the Architect holds and how he relays this back
to the community and its surroundings where he or she integrates
a piece of themselves in.
Ornamentation in the 1800’s was a vastly popular form
of art, of course because of the timeline, done without technology;
one might even say it may relate more to a spiritual aspect than
just aesthetics. Ornamentations are carved aesthetics often placed
on columns, building facades and entrances, usually displaying
organic form work. This organic form work is known to be noble
ornamentation. This specific classification of ornamentation is the
act within the designer who creates these designs, relates their
inspirations back into the forms one sees in nature such as plants,
animals, movements in natural elements, etc. This type of work is
usually represented as an extension of God and all his work in the
world, being showcased within the work of these designers, and
carved into these architectural elements. “I said in chapter II, that
all noble ornamentation was the expression of man's delight in
God’s work. This implied that there was an ignoble ornamentation,
which was the expression of man’s delight in his own.” (Ruskin,
Page 100, P. 3, S. 1)
With a noble ornamentation existing during this period,
this brings into existence ignoble ornamentation. Which can also be
identified as more of a replica of what real ornamentation is during
this time. This is often found within the communities and is often
very disputed because this did not represent God and any of his
creation. These ignoble ornamentation forms were just aesthetics
created from man's inspiration and mind. “For to carve our own
work, and set it up for admiration, is a miserable self-complacency,
a contentment in our own wretched doings, when we might have
been looking at God's doings. And all noble ornament is the exact
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As time continues to progress, we see similar adaptations
of what certain forms in architecture mean and how they relate to the
locations in which they are being constructed. Most of these forms
create a deeper meaning behind the geometry. Like ornamentation,
these forms begin to take a bigger role of representing God and
his places of worship which can visually be identified from afar.
“The man-created forms in the corporeal world were the visible
materialization of the intelligible mathematical symbols, and the
relationship between the pure forms of absolute mathematics and
the visible forms of applied mathematics was immediately intuitively
perceptible. For the men of the Renaissance this architecture with its
strict geometry, equipoise of its harmonic order, its formal serenity
and, above all, with the sphere of the dome, echoed and at the same
time revealed the perfection, omnipotence, truth and guidance of
God.” (Wittkower, Page 29, P. 2, S. 2)
This example relates to the pure dependency of both manmade physical designs, early on authenticity to one’s community
during an early time, and the need to continue the advancement
towards a future that would one day require such need for technology.
Advancement and science eventually drew confident deductions on
the unknown. Today one drastically sees a major difference between
authenticity in the 21st century. Differences that may be more
beneficial than the one-sided nature of what authenticity was mostly
like during the 1800’s. In today’s modern age, we see architecture
defying odds and envision projects being created that both serve
the clientele and give back to the public with open spaces, jobs,
and commercial networks. In today’s age, I believe the authenticity
lies within the beholder of the client and architect relationship, and

what they can give back to the community and still serve the
public with an essential need. But a definition of authenticity can
be construed in a manner that best fits the observer. Whether
this being a signature the architect leaves behind or creating a
beautiful project that matches its surroundings.
Although we see beliefs coming into place within
authenticity such as the example from Ruskin, we often see this
heavily redacted today to specific locations only. It is often hard to
appreciate certain architectural aspects within big cities that have
a large splash of constructional diversity within their communities.
Just as the advancement as science has procured throughout the
century, so has the ideal conception of design and the forward of
computer aided design which soon advances this vast concrete
jungle of constructional diversity in big cities. In reading programs
and manifestos, there is a very interesting example regarding
ornamentation in the 1900’s which can visually be related to many
design aspects which are inevitably left behind as we begin to
advance in science. “What mankind created without ornament
in earlier millennia was thrown away without a thought and
abandons to destruction. We possess no joiners’ benches from
the Carolingian era, but every trifle that displays the least ornament
has been collected and cleaned and palatial buildings have been
erected to house it. Then people walked sadly about between the
glass cases and felt ashamed of their impotence.” (MIT Press,
Loos, Page 20, P. 1, S. 7) As time progressed, ornamentation
was viewed by most to be something more unpleasant, left behind
and unmodern.
It is apparent that the many views of how ornamentation
was viewed, was no longer shared by most. “The stragglers slow
down the cultural evolution of the nations and of mankind; not only
is ornament produced by criminals but also a crime is committed
through the face that ornament inflicts serious injury on people’s
health, on the national budget and hence on cultural evolution.”
(MIT Press, Loos, Page 21, P. 5, S. 1) The author than begins to
describe how the use of such ornamentation, as it was very much
appreciated in the past and worshiped in the past, is now being
misused for little things such as ornamentation on plates, furniture,
blankets, etc. With the communities moving on as the centuries
pass along,
With the introduction to technology commencing around
the 1950s, it brings a vast diversity of design to architects. It
not only introduces the vast horizon of computational options
for architects to choose on how to approach their designs fully,
but it also creates a forum of information and problem-solving
techniques that one may not have been able to achieve before
technology. “Transformation of science and technology, for these
transformations have powerfully affected human life, and opened
up new paths of choice in the ordering of our collective destiny.
Our accession to almost unlimited supplies of energy is balanced
against the possibility of making our planet uninhabitable.”
(Banham, Page 9, P. 1, S. 2)
With our advancement in the 21st century, our authenticity relies
solely on our ability to work well on a computer. With computer

aided design, we have become heavily reliant on software to perform
and become creative designers. Currently, computational thinking
continues to become what allows us to continuously solve problems
of what might take someone before technology, weeks, months,
or even years to solve, when considering design and construction.
“Evolutionary processes are significant as they always operate on a
multitude or population of solutions rather than just one. What this
adds to the knowledge of design computation and simultaneously
to architecture, is the complete displacement of the concept of type
within a design process.” (Computational Thinking, Page 21, P. 3,
S. 1)
When approaching my work considering most of these
aspects and principles I have written about, what I benefit most is
indeed from the years of practice that I have accumulated in drawing
by hand, whether they be plans or graphic drawings or my skills
behind a computer screen. The use of parametric tools has quickly
allowed me to solve solutions that I would have thought impossible,
or just too much of a waste of time to recreate without using these
parametric tools. By expanding on these in my design projects, I
allow this skill to adapt to not only advancing the time I am normally
spending in envisioning a project, and cutting that time in half, but
also used programs such as grasshopper and its plug-ins to create
intricate designs that I believe can heighten experiences around my
projects, both e¬sthetic and constructional, using geometrical forms
that I have pulled from the community and relating it back into my
project. By developing further on this, I can recreate what I believe
may serve the public by giving back what is initially missing from the
community and using computer aided design and these parametric
tools to heighten experiences for those benefiting from the site.
These principles are very essential, as they continuously
change over time. The real meaning of authenticity during a time
begins to drastically change, mainly by the public which views these
designs. What is essential in looking for authenticity in work and
bring it designing ¬¬-projects, one would need to incorporate all
aspects of what certain projects can do for its community, how will
the public benefit from this? What will this bring financially? Will there
be open space? What materials will it use? Can we interact with what
is being place in the area? How does this represent the community?
I believe these questions are what needs to be answered when
considering if our projects can be considered as authentic to one
is self and the location. Authenticity lies within the beholder who
creates it.
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RETHINKING THE 21ST CENTURY
ARCHITECT
FARAI MATANGIRA, BArch 2022
It is evident that architecture has evolved in the past
centuries. In the earliest days of the stone age, the focus was
purely on providing necessities such as shelter and security. Then
came the Ancient Egyptians with their geometrically engineered
structures. There was also the classical architecture of the Ancient
Greeks, characterized by their intricate detailing, symmetry, and
balance. The lines and geometric ornamentation of Art Deco
reigned in the early 20th century, while the use of simple geometry
and modern materials of the Bauhaus movement as part of
modern architecture became prominent. The architecture of today
deals with the simplification of form and ornamentation expressed
in the structure of the building. All these movements and styles
are fundamentally a reflection of our time. With these adaptations
and evolutions in architecture, the architect is always in a constant
battle to define themselves. Changing times and trends will always
leave architects questioning their role in society. That is why I
believe that in the quest to define the role that early 21st century
architecture plays in society, it is important that architects form
an understanding of the political, social, and technological fabrics
that are the building blocks of our civilization today. Without this
understanding, it will become difficult for architects to help improve
the lives of people on all levels of society, and this potentially has
the consequences of making their role obsolete.
UNDERSTANDING THE RELATIONSHIP BETWEEN 21ST
CENTURY POLITICS AND ARCHITECTURE.
Architecture can generally be defined as an elegant
expression of form that has the power to shape the physical
world we live in. With its power, it is undeniable that historically,
architecture has been used by powerful people and nations to
impose their ideals or to push an agenda. The Great Wall of

China was built not only to protect the country’s borders, but as a
demonstration of their power. The flat roofs and uniform buildings
of Nazi Germany were used to deliver and enforce their ideology.
The Romans used their public buildings to celebrate and showcase
the might of their empire. The Statue of liberty symbolizes American
Freedom and patriotism. As much as architects have tried to separate
politics and architecture, history has proven that the two, at some
level, have to compromise to reach a specific goal.
Today, architecture appears to have shifted to an approach
that attempts to represent a neutral point of view when it comes to
designing spaces and constructing buildings. There has been a shift
that is trying to promote themes that do not support any political
ideology. architects are trying to find ways to work without having
to push a political agenda as they realize the significance that their
decisions have on society. Particularly in the western world, there
is more emphasis on a push towards architecture that serves the
interests of ordinary people and not political figures; a democratic
architecture. Democratic architecture is architecture that reflects
the collective imagination, input and opinion of a modern and
progressive society that seeks to design a structure or form that will
serve the people. It is architecture where people have equal rights
to contribute to the design. It should serve the purpose of gathering
people for action, participation and idea sharing. The Brooklyn
Museum Entry Pavilion and Plaza is a great example of a shift in
ideology. The original design was architecturally not inclusive and did
not represent a true open public space. The renovation transformed
the institution into an energetic and accessible public space that
allowed it to “celebrate change and newness”. It revitalized the public
identity of the Museum and reintegrated the building with its site. This
was all done in order to serve the public, which makes this a fair
representation of democratic architecture. Without this retrospective
self-criticism approach towards political architecture, architects
would be failing the people that they are trained to serve. This may
lead to a population that is regressive on all levels of society.

UNDERSTANDING 21ST CENTURY ARCHITECTURE AS A
SOCIAL ARTFORM
Similar to politics, architecture is directly connected to
the social norms of people. Buildings at their core function as
forms that support our societal make up of people. Architecture
as a social artform is architecture that seeks to design shelter
and to meet the fundamental social needs of people such as
safety, belongingness, fulfillment, and family. It is architecture
that engages in the interpersonal relations of our society. With
shelter or housing being the core our of needs, the social artform
of architecture becomes a priority for the advancement of our
society. Social architecture also prioritizes inclusiveness in the
design process and does not discriminate against minority groups.
Its programming engages local residents and stimulates their
interest in participating and contributing to the community. Social
architecture has the responsibility to address resource scarcity,
justice and social relations that provide a sense of identity within
communities.
A great example that epitomizes socially engaged
architecture is the Quinta Monroy Housing project in Chile by
Alejandro Aravena. It is government commissioned project of lowincome housing units with an extremely tight budget. The units
were allocated to the 100 families of Quinta Monroy, in the same

site that they had illegally occupied for the last 30 years. The
architects devised a plan to best utilize the money provided to
them by building the fundamental infrastructure of the houses
which would allow families to move in right away, while providing
the framework for incremental expansions. Over time, the families
were able to add on to the houses with their own customizations
and gradually invest in their homes.
The orientation of the houses is particularly interesting
in the context of social architecture. They are all arranged next to
each other with a central courtyard to reduce isolation and create
a sense of community. “The aim was to settle the families in the
same site, instead of displacing them to the periphery”, said one of
the architects behind the project. By settling them all on the same
site, land costs are reduced because the houses are not separated
with great distances apart. Resources are also centralized, creating
a community that runs on high efficiency. This not solely a solution
to a housing problem. It solves a huge problem that low-income
to no-income people face, which is a sense of belonging and self
fulfilment. The project allows residents to become attached to their
homes and give them something to hold onto and call their own.
Social Housing provides them a base to settle and a launching pad
for them to thrive as members of society. And this is the end goal
that architects and architecture should strive for.

The Brooklyn Museum original design vs renovation

117

118

UNDERSTANDING 21ST CENTURY ARCHITECTURE AS A
BALANCE BETWEEN PERSON AND COMPUTER
The dynamic that politics and our society have
on architecture has demonstrated to be one that requires
compromise. This dynamic is no different when it comes to
modern day technology and architecture. Modern day technology
that interacts with architecture is one that is primarily based on
the computational aspect of it or the algorithm. Terms such as
algotecture, computational design and parametricism etc., all stem
from the advancement of the computer in the past few decades.
Sean Ahlquist and Achim Menges in Computational Design
Thinking states that “computation has a profound impact on both
the perception and realization of architectural form, space and
structure.” Kostas Terzidis argues in A Brief History of Algotecture
that to solve some complex problems a synergetic relationship
between the human mind and a computer system.

is the best way to move forward. This balance can be determined
by understanding the strengths and weaknesses of the computer
and the human. Computers can be responsible for the automated
processes of design and manufacturing that boost productivity and
efficiency or workflow as well as building performance. The human
being can bring the social, cultural, environmental, ergonomic, and
psychological aspect of design that the computer algorithm cannot
simulate. In recent times, projects that have used computational
design to help the fight against climate change are great examples
of the balance of technology and man. Passive house designs use
data analysis and run simulations that provide the most efficient and
sustainable building strategies to boost the performance of a building
and reduce environmental impact. The designer will have to make
the final decision on whether to go with this analysis as well as to
contextualize the project based on the genius loci. It is this synergy
between man and technology that if executed well, can result in the
advancement of our society.

This relationship between man and computer has left
many architects questioning their roles in design. The compromise
required to make the two systems work together requires sacrifice
and a certain level of understanding simply because this is a
concept that is relatively new to the architecture industry. They
both have their own strengths and weaknesses, and it is easy
for one to overbear the other, which may lead to an architecture
that is not authentic or one that lacks purpose and identity. That
is why I believe that a balance between the two systems as well
as a clear definition of roles that they play in the design process

In conclusion, it is certain that architecture is a reflection
of our time. The built environment influences our ideas, beliefs,
relationships, forms, and social organizations. This means that the
role of the architect is essential, as it can be used as a means
to maintain and improve these physical and social constructs. In
the 21st century architects’ quest to define their role in society, an
understanding of the political, social, and technological structures
that exist is crucial. Architects need to find a way to compromise
and collaborate with these structures, with the goal of advancing our
civilization and allow people not just to exist, but to thrive.

ARCHITECTURAL AUTHENTICITY
JAMAISI ALBERT, BArch 2022
Authenticity seems to be something modern architects
of the past seek most desperately. Looking at it through the lens
of modernists, it seems to describe something that is not of the
past and originates from a concept relevant to the present day.
It must be made from material from the present and the design
must stem from the architect’s mind. To conclude on the topic, it
can be said that futurism [as it relates to architecture] has nothing
to do with the actual future; the architects of the time saw that
their present society were stuck in the past and they advocated
for them to live in the now and be present, be original. Adolf Loos
was one that had the strongest reaction towards it. Not specifying
it as a criticism of authenticity, he was highly critical of buildings
that replicated the ornamentation of old architecture. Moving past
his almost aggressive takes on ornaments, he seems to be one
that genuinely wants architects to get over their fascination of the
past and look towards the future to see what new ideas they can
bring to the table. John Ruskin on the other hand, a well-known
art critic, was quite fond of the proper use of ornamentation. He
describes ornamentation as man’s delight in God to elaborate on
the reason why the ornate elements are made with resemblance to
nature. In this case, it can be said that he wanted to see innovative
use of ornamentation, not just simple replication. To conclude on
these ideas, there can be multiple definitions of authenticity which
can then be put into categories and defined.
Authenticity as it relates to architecture operates in the
realm of tradition, progression and originality. It is defined by the
generation before it and criticized by the one after. Authenticity
with tradition as context, refers to the values we hold in things
before we pass them down. Progression is the modification of
tradition in an innovative way while originality deals with reinventing
tradition. These are all critical aspects used to verify whether a
building is authentic, with some being more favored than others.
Traditional authenticity is usually easily recognizable
because it is something that repeats itself throughout history
changing ever so slightly to accommodate new laws or societal
changes. When designing a home, the architect already has a
preconceived idea of what it should be since it is the most familiar
dwelling space. It must have a roof, a living space, a dining area, a
bathroom and a bedroom. The organization of these spaces under
a roof is what comes next and when looking at a small sample
of floor plans from different continents and climates, the majority
does seem to have its entrance greeted by the living space,
though it is the exterior design that changes. These changes are
not the kind that stray from tradition, but the kind that differs from
place to place. Recognizable as a home by the people and culture
that surrounds it. Traditional Authenticity also overflows into the
design of religious structures. Religion is more likely to branch off
rather than change which is why it’s traditional or rather original
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design is one that is usually forever constant. Taking a mosque into
consideration, its architecture involves a set of specific elements
that must be arranged in specific ways to reinforce the significance
of every piece as it relates to the religion. If something were to be
out of place or missing, the mosque would no longer be considered
authentic.
Progressive Authenticity deals with the development of
already existing architectural ideas or structure that is useful or
relevant to its time. The whole idea of something being progressive,
futuristic or modern is quite the curious case. Researching the
topic shows that any traditional architectural element or structure
stripped of its ornamentation under the statement “Less is More” is
automatically deemed progressive even though it was just the simple
removal of things we no longer needed or that had no purpose at all.
Within a home, these progressive architectural features can be easily
identified in furniture or even in the floor layout. Dining chairs are no
longer designed with ornate woodwork, cupboard doors have plain
exteriors and knobs, and curtains are either nonexistent or simple
plain sheets of fabric. With exterior design, the same rules hold
but it is a little different. All ornamentation is usually removed but
sometimes it is replaced by simpler ornate elements or a little less.
Column design is a show of true progressive architecture. Happening
over time, we moved from Stonehenge’s single standing post and
lintel structure, to Karnak where the Temple of Amun resides with its
wide and tall ornate columns, to the time of the Romans with their
extremely tall and round stone columns, to the industrial revolution
where steel columns could be manufactured into any shape with a
unique set of ornate patterns to our plain columns of today.
Originality is where inventions come into play. Original
Authenticity is concerned with reinventing an architectural idea to
the point where it is no longer recognized as its former identity but
creates a new one with the intention to either reinvent the wheel
or change the way it is perceived. Originality can be found within
the design styles of Architectural Movements and Architects that
became famous because of it; so much so that the style can then be
identified by its own unique name. De Stijl, Romanesque, Baroque
and Gothic are styles that traditional and progressive authenticity
stemmed from. Because of their originality, they became the standard
of the architecture that succeeds them. Today we have Parametric
Architecture which sets a precedent of what original authenticity
should be, not by design but by nature. A nature that cannot be
replicated, but by using the same tools can be designed.
I would like to say that the three categories defined should
be used to assess a work of Architecture’s authenticity. But simply
saying that makes the whole idea seem foolish. Why would one need
to assess the authenticity of a building? It is usually sold before it is
built, and the design is based on what the client wants. Is deciding
on its authenticity a form of criticism for the architect? Is it to let
the architect know what they should not do or what is looked down
upon? I cannot really say since the silly nature of this whole ordeal
dawned on me when I began to conclude this essay. Pushing all of
that aside, I believe tradition, innovation and invention are proper and
fair categories to be used in the assessment of a building’s authentic
nature.
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INHABITING THE AUTHENTIC
JOSUE PEREZ, BArch 2022
The mystery of what true architecture lies on the on one
who embeds him or herself into the theories and principles. It
is quite a tragedy, but you still find beauty in this search. It is
beautiful to see such a wide range of opinions and perspectives
on what makes a building, complex, or a city authentic and an ideal
place to place to abide in. When it comes to constituting what
architecture is - the foundation of it all is a design that delivers
functionality for the future and its people. Whether it is a building
or a whole city it must stand for these two things. A kind of
place that contributes to its social needs and brings the community
together, simultaneously a place that is prepared for the future.
It is argued that this kind of architecture that is centered for its
people is difficult to accomplish because of the many differences.
This world is an imperfect place with such a diverse group of
people, yes, however, the goal of designing such spaces is to not
change people’s reality but to simply bring them together. This is
the potential divinity that architecture can bring to the world.
“They were utopian visions of a total environment in
which man would live in peace with his fellow man and in harmony
with nature.” In Robert Fishman’s excerpt, Utopian Cities in the
Twentieth Century¸ he talks about three well known men who
shaped urban design: Ebenezer Howard, Frank Lloyd Wright, and
Le Corbusier. Although, they did not quite bring their ideas to
life, they had plenty fundamentals to bring forth a new manifesto
in urban planning. It begins with designing for the future. The
architect should start to expand his reasons and goals on why
he is designing the building or city. Questions like: “how will this
benefit the future? Will it serve for generations? What can I do to
ensure that it not only helps the needs of today but of the future?”
should be considered. There is a tendency where the architect
focuses on the here and now and forgets that what they build in
this current state can ultimately affect the later. “They were the best
that the old economic and social order could have been expected
to produce, but they had to be superseded if mankind were to
attain a high level of civilization.” In other words, Fishman explains
how these three architects were thinking of old but had to let go of
it to embrace the new and the future of design. As Howard says,
the old cities had “done their work.” That is the nature of evolution
and time in architecture. Technology improves as the earth goes
through many changes, so much the architecture.
A way to design for the future is thinking about flooding,
a very practical but important issue to address in the 21st century.
This is one of the issues that had to be faced with fellow colleagues
during our design seven class. In its original state, the East River
Esplanade was in no way shape or form ready for such natural
disasters. To combat flooding, we created berms to ensure safety
throughout the waterfront. Sometimes it will take the architect to
work around certain limitations but the important aspect to highlight
is the ones who will be using the space all year round.
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Architects will always have to invest time looking around
the world, virtually that is, for inspiration. Not all architecture is the
best; there will always be the good and the bad as one searching
for what works and what does not. In doing so, I always came
to the realization that to the eye of the architects, they will always
be confident in what they create, whether they receive good or
bad feedback. To be frank, not all design in the 21st century is
successful. One example of a design that cancels out the people
is the Jardim Burle Marx in Brasilia, Brazil. With the capital of Brazil
being such an open space, 90% of it requires the user to own a
vehicle. How does this accommodate for those who travel by foot?
The landscape design is dull and has no design intention to serve
the community. Yes, there are paths meanders in the landscape but
very extensive ones. One finds him or herself walking in a flat terrain
next to street that can potentially be fatal, with no amenities to cater
the needs and wants; most of which are located outside the area. To
design a park or landscape, there must be amenities and activities to
cast a feeling of welcomeness and excitement to anyone who visits.
In addition, the park needs to have a sense of security and safety
especially if it is surrounded by streets and freeways.
In general, architecture must be executed in a way that
satisfies its community. Ensuring that they live in homes and work
in spaces that offer healthy and suitable conditions. A space should
maintain and give natural lighting, air, and room but also brings a
sense of community. Located in Berlin, Germany the Charlie Living
Residential Complex by GRAFT is successful in this case. It is an
“urban area that has come to life, leaving no desire unfulfilled,” stated
by GRAFT Architects. Commodious courtyards link the residential
complexes and form a green oasis that invites everyone, stranger or
friend, together to linger and mingle. The apartments create sensible
spaces allowing light to shed into its entirety, each having balconies
with beautiful views of the architecture and Berlin. Each complex
also offers their own amenities such as gyms, clubrooms, libraries,
and other communal spaces to keep everyone active and together.
These are some of the things that meet the requirement of an ideal
building, the cohesion of the architecture and the people inhabiting
it. Fishman states, “They thought social solidarity would be better
promoted in cities that brought people together, rather than in those
whose layouts segregated the inhabitants by race and class.” This
closely relates to Frank Lloyd Wright’s planned city, Broadacres,
because the intention was to bring individuality as he, himself, is
individualistic. He describes this city a place where everyone had
their own acre, isolated from each other with the freedom to live
however they pleased. To a certain degree, it is great to live on your
own with n disruptions but how will this cater to social interactions
and the future? Architecture should not just be about the individual.
Just like the Charlie Living Residential Living Complex, all buildings
and complexes should bring togetherness.
I have learned several things throughout this class but what
stuck out to me was the pursuit of idealism and designing for the
future. The way I plane to incorporate these principles in my work is
by first thinking about others. That is why site analysis is an important
stage in our processes; it helps me develop an understanding on
what is really need in a community. Especially in this current state

that we are living, there will be numerous things to consider and
needs that must be met to best satisfy the world. Architecture and
people should compliment each other. By focusing on the needs
of the others, we can extrapolate different strategies that will help
us design not just beautiful architecture, but architecture that is
selfless, gives back to its inhabitants, and is prepared for what the
future holds.

FIVE RULES TO AUTHENTIC
ARCHITECTURE
PAMELA LOPEZ, BArch 2022
After many findings and philosophies about architecture
throughout the years, they seem to have changed and evolved
on what should be the theory of architecture. Some may have
become outdated, such as the philosophy of utopian societies,
which pushes one singular idea that is not fit for all. But there
other theories that I believe should continue to be implemented
to create authentic architecture. These ideas are as follows: The
first is François Blondel's mathematical approach; The second is
the use of tectonics, where the construction itself is artistic; The
third is to carefully take advantage of algorithms. The fourth is to
implement social psychology when creating a structure; the fifth
is to always consider the building code and the restrictions that
can come with having a safe, reliable, and standing structure. And
lastly is to be aware and act on the current global crisis of climate
change. These are principles to make authentic architecture in the
21st century.
François Blondel, mentioned in the book Architecture
and the Crisis of Modern Science by Alberto Perez-Gomez,
believed that the human mind and the world were linked through
the geometrical structure. He emphasized that architecture was
a part of mathematics. I strongly agree with his observation.
Geometry is a great part of architecture. That is how we began
conceptualizing buildings from the start of our drawings. In my
freshman year of college, we did not begin learning how to see
architecture in the eyes of technology, but we began by breaking
down what the word architecture meant. Architecture was simply
defined by “math” and “art”.
Those two words are enough to describe something
broad. We began by learning how architectural drawings were
conceptualized, and that was by drafting our work. It was essential
to carry around drafting tools such as tracing paper, triangles,
scales, and pencils with different line weights. When it came
to drafting, there was no need to draw straight lines or create
a drawing that was not without guidelines. There was always a
geometrical format behind our drawings. The use of guidelines
and geometry was part of the art. When it came to tracing old
architectural works in our drafting days, it was easy to catch the
relationships between each spacing of windows or see how high
elements were, depending on adjacent elements. Even if drafting
was not to have been taught from the very beginning, one would

always find the basic geometrical shapes in facades or floor plans.
Another fundamental principle that should be considered
for architecture is tectonics. Tectonics is the art form of construction.
Cleanliness is what makes an attractive structure. It is essential for
beauty and aesthetics. The way elements are joined together is part
of the art architecture brings and should not be separated from the
exterior design. The structure is the skeleton of a building that is part
of a bigger system and should not be excluded from the art process.
If the art of the construction is not considered, the architecture is
no longer authentic. Tectonics should be a fundamental principle of
architecture because, as an example, if there is an option to expose
the structure such as the ceiling or columns, tectonics must be
considered as these objects are part of the art.
The third fundamental principle of architecture is the
gentle use of algorithms. It is a useful tool, but if taken too far and
the architecture itself stops being authentic. In reading Algorithmic
Architecture by Kostas Terzidis, Algorithms were described as “as
a way of thinking” and not to be seen as “a game” which I found
interesting, or “another tool.” Algorithms were made during the
advancing eras of technology and the purpose was to help architects
in the process of their creations, not to damage the process of
creating authentic work, but it is possible. In the current days,
algorithms are seen as a danger to the architecture process, where
intricate forms made in programs such as Rhino are not always
accepted or appreciated by many. It is easy to understand their views
on Rhino's abilities. An architect can sometimes get carried away
with what they create in such programs. For example, an architect
can use Rhino in their ability to place their creations in a program
that will do the logical thinking for them. But these programs are
also seen by the architect in the narrative of "what can this do for
me?" instead of "what can I do with the program?". The results of
the algorithms are endless. But because we know it has unlimited
results by the order of commands you enter and the clicks you
hit, we wonder how unique our forms could be. That is where
we can get carried away and our authenticity leaves. Algorithmic
Architecture by Kostas Terzidis in simpler terms explained that the
algorithm “allows human thoughts to extend beyond their limitations.”
Algorithmic programs such as AutoCAD are different, in my opinion.
This program was made for drafting use, unlike Rhino, where 3D
making is not promoted. The architect has more freedom to think for
themselves since their hand movements determine the execution of
the drawing.
The fourth principle that should be implemented in
architecture is social psychology. It is important to note how space
can make or break your experience. The space designed can
determine how a user perceives their surroundings. One can be
quick to think that a tall space is desirable, but when considering
the human scale, a tall space makes one feel small and as if they
don't belong. The use or program is a determining factor in how
spaces are formed and the scale they are made. For example, a
corporate building can use a double-height ceiling to determine that
space is a private/public area. But when it comes to designing a
home, high ceilings are less desirable despite the aesthetics of tall
122

ceilings. Lower ceilings will bring comfort and closeness, and less
exposure to the public. In addition to heights determining a user's
psychology, so does color. For example, yellow is often associated
with optimism, warmth, and energy; in contrast, the color blue is
associated with calmness, sadness, and relaxation. We are often
less taught about what color of the interior or exterior does for
the user's experience. It can determine the mood, emotions, and
behavior of a person in the long run. The color tone of a space
should not be taken lightly and should be highly considered in
the architecture process. For example, earth tones and warm
lights are more used in comfortable settings such as homes or
restaurants, whereas in more business settings we see bright lights
and transparent materials used. The intention of the architecture
may start to break away and become inauthentic if we do not pay
attention to the experience we are creating for others.

In summary, authentic architecture in the 21st century
should consist of the following six principles: 1. François Blondel's
mathematical approach, 2. the use of tectonics, where the
construction itself is artistic, 3. carefully take advantage of algorithms,
4. to implement social psychology when creating a structure, 5.
always consider the building code and the restrictions that can come
with having safe, reliable, and standing structure, 6. be aware and
act on the current global crisis of climate change.

The fifth principle that should be implemented to create
authentic architecture is the structure/building code. Although the
building code is a requirement to implement into the design process,
there have been occasions where this has been underlooked.
In the past, we have had many tragedies where a building has
collapsed or fallen due to structural errors. Or for the unjustifiable
reasons for choosing aesthetics over safety. For example, the
hotel collapse of Hyatt Regency Hotel occurred in 1981 from
the walkways not being correctly structured. The communication
between the structural engineer and steel contractor was poor,
allowing for the structural engineer to approve a design change.
The error rooted from allowing to implement interrupted/shorter
rods in the walkway instead of keeping continuous/longer rods.
The loads were not able to transfer correctly which led to the fall
of the walkways in a sociable afternoon and caused 114 deaths
and 216 injuries. Another example would be the infamous Triangle
Shirtwaist Factory incident where people had nowhere to escape
safely and in a fast manner during a fire outbreak. Eventually what
came out of this tragedy was the precedent of egress. The last
example is of a building collapsing due to a client not desiring a
column placement in a section of the building and the architect
followed all orders. I do not recall the event name, but I have
researched this structural failure in the past. Displacing the column
led to the entire building collapsing because the structure was
informally holding up the building. What we can learn from this is
that one should never choose aesthetics over safety.
The last principle of creating authentic architecture is to
respond to current world issues. One of which is climate change
and architecture has ways to respond and compete with the issue.
As for where we stand now with climate change, architecture
has no place in overlooking the massive impact it can make and
contribute to. We need to start implementing green principles to
our design, whether that is to make passive designs, place solar
panels on our roofs, use materials that are near the site's location
or reusing materials, or placing vegetation where possible. These
may look like small contributions to respond to climate change, but
if we place these ideas onto new and existing structures, it starts
to work against climate change at a larger scale.

What constitutes authentic architecture today? This is a
question that will trigger many different opinions and answers that
can always be argued further, therefore it is subjective. Authenticity
can be looked at and judged through many different lenses, but
the key to pursuing authenticity remains within the utilization of
the observation of our society and environment. Historically, these
observations have been based upon the political and economical
standings with religion and culture as their main influence. When
we look at the turning points of change during the evolution
of architecture, we can identify the main causes and drivers of
change. For example, the Enlightenment was driven by science, and
the Industrialization that was made possible by the invention and
utilization of new materials such as cast iron, steel, and concrete.
Recognizing this repeating trend of drive within our political,
economical, and cultural environment, we can predict that the next
big change in architecture will depend on the big issues that we
face today. It is hard to pick, though. It seems that we have more
and more issues surfacing with our ever-accelerating and changing
environment. Since the industrial revolution, specifically in the postwar 20th century, we have experienced a high-rate population rise,
mass production and consumption, mass pollution, and ecological
destruction while our society is getting more polarized both
economically and politically. These events have been linked as the
major causes of climate change, food insecurity, mass migration, and
war. Architecture by itself is not sufficient to resolve these issues of
society, but architects that are the part of that society must bring their
personal insights to help them to establish a theoretical foundation
and basic principles that they can base their decisions on. Decisions,
that would ultimately deal with issues that we are experiencing today.
How will architecture define and capitalize on these principles in such
a politically, economically, and culturally divided world? There needs
to be something in common that reinvents the relationship between
architecture, culture and climate. The main idea and exploration of
this paper will be to make a case for vernacular architecture as a
base material to mold that theoretical foundation. And as with any
other structure, the foundation is just the first step in the process.
The exploration will lay out the blueprint to this theoretical structure
that could define the architecture of the 21st century.
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REITERATE VERNACULAR
ARCHITECTURE OF THE PAST TO SEEK
AUTHENTICITY IN THE FUTURE
OLIVER HADI, BArch 2022

First, let us look one of the biggest drivers for change,
Climate Change. It will affect everything and everyone on this planet
in the future, whether they contributed to it or not. The climate crisis
is especially a sensitive subject within architecture, since “buildings
account for 39% of energy-related CO2 emissions,…” of which
“28% comes from operational carbon with 11% arising from
the energy used to produce building and construction materials,
usually referred to as embodied carbon.” (Adams et. al., 2019) To
make this response ever more challenging; the world’s population
is estimated to reach 10 billion people at its current rate by the
2050s. What this means to the AEC (Architecture, Engineering,
Construction) industry is that there will be a need for new buildings
for around 2 billion people, the equivalent of a new New York City
every month and a half for the next 30 years roughly [8,300,000
NYC residents x 8(1.5months/year) x 30 years =2 Billion].
These statistics show that architects’ decisions matter
on how buildings get built and which materials and systems
are chosen to build them with. One of the ways to make sure
that those decisions will be justified if there is a clear structure
of principles available that has no boundaries within politics,
economics, and culture. This is not an easy task to fulfill. In
today’s capitalist environment that has spread around the world
in the 20th century, there is a clear imbalance between politics,
economics, and culture, because seemingly it is economics that is
in control alone, influencing the other two. This enabled the spread
of architecture such as the international style, which was marketed
as a consumer item, symbolizing richness with no cultural ties to
any place, to any community, and at any time. The international
style had a clear approach on “form follows function” and its
disconnection to society would deserve a “cultural deterrence”.
The phrase used by French philosopher Baudrillard in his book
‘Simulacra and Simulation’ where he raises his criticism of the
Beaubourg center in Paris. Whether that was a valid point claim or
not, it is clear that the following styles of contemporary architecture
are more overwhelmingly the subject to capitalist assets to drive
economic growth. What better to advertise than them as slim and
tall towers made of steel and concrete, covered with shiny glass
all around? It doesn’t belong to any culture and place, therefore it
belongs to everyone and everywhere.
To understand how we got here, and how we can
change architecture for the future that we need to understand
how people built their buildings before external influences. This
includes local architecture, that was true to its place, considering
its climate, culture, and community. For example, houses with
central courtyards with a water fountain in the middle east
to control their own microclimate, an underground city and
dwellings in hot arid regions like Cappadocia, Turkey, or passive
climatization of residential buildings in China dating centuries
back. Traditionally local architecture that uses locally available
materials and strategies without a designated architect is referred
to as vernacular architecture. Vernacular as a concept therefore
could be applied anywhere by nature, while producing something
different at every place and culture, reintroducing authenticity and
the relationship between buildings and their community. Vernacular
architecture has been existing on the small scale, mostly residential

level for millennia, the challenge is to effectively utilize it in the urban
environments. This approach would create ever more creative results
as we see our cultures and lives merging all around the globe as an
outcome of globalism and social connectedness through the internet.
With the change and blend in cultures also calls for more practical
expressiveness than what ornaments used to represent for thousands
of years. Tectonic architecture is the ornament of today, as we can
learn to appreciate our natural resources as building materials again
in a modernist style. The use of the values of vernacular architecture
could be the guiding principle in the foundation of theory in the
future with today’s computational technology to help to make it more
customizable and efficient.
Architecture is more complex than just having a concept.
Each project faces several unique problems that await a solution by
design. “While hierarchical approaches are key factors in addressing
extreme complexity, they are also prone to loss of the holistic picture

Figure 1 – Conventional architectural practice simplified

Figure 2 – The affects of conventional practices on proposed variables

Figure 3 - The utilization of other disciplines to resolve major effects

of a design problem,…”(Terzidis, 2006). Some of the design issues
maybe programming, circulation, building systems, envelopes,
aesthetics, etc. But these are just a few of the considerations that
have traditionally been a part of each design process. To deal with
our issues today, architects need to consider more variables to
an already complex set of goals. This set of considerations could
represent the ‘floors’ in the theory structure supported by the
‘columns and beams’ of parametric and algorithmic tools that may
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have the potential to consider and idealize all the components at
once through a complex set of functions. However, these finished
‘floors’ would only be considered as the function output, while we
still need to define the material inputs in the form of data. As pointed
out earlier, there are still many variables missing from the equation
to pursue idealistic architecture. Variables that are ultimately
affected by the building industry, calling for an interdisciplinary
cooperation among more disciplines and academics than just
the AEC industry. Other academic disciplines such as Sociology,
Psychology, Economics, and Environmental Science could be
potentially involved to some degree, especially in large projects,
to guide and provide a throughout analysis to create the data
needed for an input. Sociology and psychology could respond
to culture, community, and occupant. Economics would help to
lay out the costs and benefits of each construction method and
building component. And environmental science could help guide
architects towards sustainability and picking the right resources to
materialize.
Some of these practices already exist, yet, are hardly
ever achieved as a whole (architects can only do so much).
Without the support of country and city legislation and willing
developers, the cost of operating a proposed interdisciplinary
effort would all end up on the architect. To offset that balance to
some degree, the utilization of computational and algorithmic tools
will be vital. Furthermore, there are building and energy codes
to ensure occupant safety and optimal operation all around the
world, but those requirements hardly address sustainable goals
and resiliency which would ensure a better payout for landlords.
And this is one of the biggest dilemmas, to cope with the
insufficient amount of money that is invested in new construction.
There is an economic reason for that: people tend to discount
the future that tells us that investors and developers would pay for
something that returns the investment sooner rather than later. For
example: choosing materials based on their aesthetics that would
guarantee a better advertisement in the short-run; while the rest
of the material characteristics are secondary, such as lifespan,
resiliency, recyclability, and renewability. Nevertheless, conventional
architecture may provide a cost estimate for a building, while
Parametric architecture may be able to give an exact price to
construction due to its digital library of components. Therefore,
seeking idealism in architecture and construction, it is advisable to
invest big and long-term into new construction.
It is probably safe to say that there is no silver bullet to
create idealistic architecture as the dominant architecture style of
the 21st century. There are a lot of variables to idealism that will
always remain within the lines of theory and philosophy. However,
we can make decisions using the principles and guidance of a
vernacular theoretical foundation that supports the aspects of life
that have been affected by buildings but were never considered
in the design development of those buildings. It is vital that the
next change in architecture will promote the fight against climate
change in a way that it is no longer just a sideline consideration to
meet a designated building or energy code. A sustainable future
would call for buildings that are built resiliently to withstand our
future challenges.
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WHAT IS ARCHITECTURAL AUTHENTICITY
IN THE CONTEXT OF THE 21ST CENTURY?

with the history and experiences. Even though the work of art or
buildings can be represented, it loses the aura and the feel that
the original would give at the location it was originally built.

OLOLADE T OWOLABI, BArch 2022

Although every architect dreams of creating the perfect
building or perfect city, it is only something that would currently be
referred to as the utopian dream as there are just too many factors
that are impossible to create right now. This is because it requires
the human race to cooperate and think alike for the issue to be
resolved or for a path of progress to be created. In the past various
models of urban utopias have been created by Frank Lloyd Wright,
Le Corbusier, and Ebenezer Howard each of which has their ideas
of how to resolve problems both

The subject of architecture is something I have always
found to be interesting. This idea is because I saw architecture as
a career path that could not be easily replaced by machines in the
sense that machines could be of help but could not replace the tasks
carried out by humans.
Human beings since the beginning of times have been known as
hard to please, there is always going to be the need to fix something
or the creation of an additional part to a building, not for functionality
but beautification. This issue is why sometimes it is said that the
problem with architects is not that they lack objective criteria but
rather in the lack of rational consistency according to Kostas
because, for the architect, the presence of intuition as a source of
inspiration, decision, or action is considered arbitrary and abstruse.

Being an architect is not a small fit as there are things in play
every single way and unlike some other fields in the world, architects
have a mission of not only pleasing the client but also trying to
please the interests of the stakeholders. According to parametricism,
the architect should assume a role and societal responsibility that
reaches beyond the client’s interest to consider all stakeholders and
regard the public interests. But he still has to be careful enough not
to offend his client because that is who is responsible for the work
I but at the same time the architect should also be sure to remain
politically critical and not just reluctantly accept every single one of
the clients’ agenda. From what was read, in the assigned readings I
do not think
that giving the client the ability to control anything that they want
including the design process would end well as this idea can only end
in disaster because most of the time clients tend to have a change
of mind that can ruin the whole design process of the architect. In
Illuminations by Walter Benjamin, a couple of points that stood out
to me are the reasons artworks are replicated. Replicas made by
students in the practice of their drafts we can understand, but the
masters making replicas for diffusing their works can be considered
as a need to process it, For the third parties making replicas for
the sole purpose of gain in the issue of authenticity for me is lost
because the value of the artwork should be for the use of knowledge
or for the sense of art that creates the feeling of euphoria.
When a work of art is reproduced so many times that it
goes on for years, it loses its presence in time and space because
people of more recent years lost the ability to relate to where the
artwork came from or when the art was created. According to
Benjamin, "the authenticity of a thing is the essence of all that is
transmissible from its beginning, ranging from its grand duration to
its testimony to the history, which it has experienced”. I agree with
Benjamin that the authenticity of an artwork or building has to do

on the small scale and large scale and how it accommodates
the uses of humans. In creating an authentic style of building in
the 21st century, one would have to first think of all the possible
solutions that could be thought of. Perfection currently does not
exist in architecture as it is all done by human standards and
humans are not perfect so countless iterations would need to be
created until a model which would resolve the most problems be
found. In order for this model to be found, I think it is a good
idea to point out what does not make architecture authentic in
the twenty-first century, and by everything read, I would state that
the four major things that do not make architecture authentic in
the 21st century are mathematical ratios, ornamentation, historical
buildings rebuilt in the 21st century or new buildings based on past
styles. Choosing to say that a hand-drawn building is superior to
computer-aided building drawing is incorrect as they both require
a lot of work and go side by side in order to achieve success.
Owing to the strong dependence of architecture on
technology, possibilities of exciting forms could be made but it is
known that everything that has an advantage would always come
with a disadvantage no matter how little or big the disadvantage
is. For an artwork or a building to be authentic, however, I feel like
everything is not black and white and there are some gray areas.
For example, the International Style of building was meant to be built
everywhere and anywhere but the Eiffel Tower can be recreated
everywhere also but that does not mean it would be a good idea.
Although it was perceived to be a useless monument. It holds a
lot of history for the people around it and the tourists who come
visit. So, having a replica of the memories created by the people is
impossible. There is a time and place for everything in life and this
is very much true for a synchronous city because it accommodates
the user, and the user has learned to accommodate it and get
used to the schedule in place. In an asynchronous city, anything
can happen at any place at any time which is something I feel like
can keep the people
living on edge and be stressed all the time because humans need
a schedule to function at maximum capability, and without one all
sorts of problems could be generated from that.

An advantage of architecture’s dependence on technology has
been that with the help of computer-aided models the designer is
able to predict the performance of any design alternative that may
be generated with the use of a mathematical system done by the
computer. During the time of Humanism, there was a mathematical
definition of beauty that was practised by architects while they also
used the mathematical symmetry to connect to God and beauty. The
Vitruvian concept based on how the proportion of a man fits into
the perfect shape of a circle square also was used as a system of
proportion. But by the time the computational design thinking was
written, mathematical symmetry had been brought back through the
use of computer-aided programs. During the time of humanism,
it was all about using the correct ratios and the right proportions
for the building to be beautiful. By the time of the enlightenment,
Claude Perrault wrote that man has no proportion and no relation
with the heavenly bodies infinitely distant from us. How this translates
to me is that nothing about God has to do with proportion or the
human relation to a shape for there to be a communication between
the heavenly bodies and man. It also does not have to do with
mathematical ratios in order to build the most beautiful building for
the heavenly bodies. While that does not mean that it was needed or
requested by the Bible, or that the standard of mathematical ratios
should not be applied to any building of the 21st century, I think
that just because you are not in a perfectly round or square church,
your prayers would not be answered is a statement I consider has
been untrue as shape, form, location of where and when you are
praying has nothing to do with if prayers will be answered or not. For
example, the Saint Peter's church located in Manhattan under the
601 Lexington Avenue office tower is not in the shape of a circle or
of a square, but people still come together to reference God, and it
is authentic in its way. Positive beauty does not depend directly on
proportion but symmetry since a part to a part, a part to a whole,
and a whole to the whole is something that makes sense in the case
of saint peter's church.
According to Semper, necessity was the mother of science.
This idea is something that is still very much true today. The need
for something creates a scientific exploration and need for answers.
Tectonics in that sense is the basic form, as the simplest expression
of the idea is modified in particular by the materials that are used in
developing the form as well as by the tools that fashion it. In picking
a form, certain factors need to be satisfied, which is locality or place,
climate, time, customs, history and other particular characteristics. All
these factors also have roles to play in determining the authenticity of
architecture in the 21st century. In the reading of Violet-Le-Duc, to
invent the architecture of our times, the architecture of the past and
past styles should be left in the past and a style based on the principle
of structure can be taken up. Although masonry walls and vaulting
are effective, this does not mean they should still be used. Even
though the mix of iron and masonry together has worked well in the
past, that does not mean that the combination of different materials
for structural needs would not be efficient. Also the structure should
not be covered up simply to serve as a cover-up for the construction.
This is of no help in the creation of new forms. Because the forms
of the structures were to be left exposed, ornaments were made into
the structural assembly connection.
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Ruskin was someone who had a very strong passion for
ornamentation and believed that ornamentation was the expression
of man’s delights in God’s work. This statement resonates with me
in the sense of I understood why ornamentation is designed to
look like most things from nature. The especial condition said to be
true is that ornament is beautiful in its place and nowhere else and
that it aids the effect of every portion of the building over which it
had
influence, but according to Ruskin you cannot have too much of it
if it is good, so the question is when is ornamentation not good.
Adolf Loos provided an answer, seeing ornament as something
hated and should be removed from all things that are designed
to be useful or practical rather than attractive. During the time of
Loos, an object being useful alone was attractive and brought
no joy when ornamented. Even though ornamentation had begun
to become a thing of the past due to mass production, it no
longer sparked any real joy. It was just something that got in the
way of manufacturing, and lack of ornamentation would result in a
reduction in the manufacturing time and increase in wages. Loos
said that since ornament is no longer organically linked with our
culture it is also no longer the expression of our culture. This is
definitely true but what if the place has no culture and was just
borrowing an object from another culture without any real reason.
That would represent the wastage of labors and the ruining of
materials.
Bauduillard saw the Pompidou center as a cultural
deterrence and believes that nothing should have been built where
the Beaubourg was built because the void would have signified
the disappearance of any culture of meaning and aesthetic
sentimentality. As it was built, it serves as an incinerator and
absorbs all the cultural energy and devours it. Even though nothing
like the building has been built before, it was said that it belongs to
a period other than been portrayed.
Owing to the sense and idea of transparency, it portrays both on
the outside and inside, and since that is the idea, there should be
no strict demarcation between the outside and inside as the only
content of the Beaubourg itself is the masses of the people.
In answering the question of what makes a good
architecture. I think architecture does not have to have geometry
to be beautiful nor does it have to be painted white, completely
covered with ornaments and historical or past styles orientated to
be beautiful. It does not have to behand-drawn or computer-aided
but rather the beauty of the architecture should come from its
form or shape, its materials, and its structure, and for the purpose
which it was built, even if that purpose is to be completely and
utterly useless. As it has been said many times the beauty is in
the details and less is more, These are some of the quotes that
speak to me. The principles that serve as a basis for my critique
are the principles of structure, form, material, and purpose. These
are the major factors for me when observing any work of art or
buildings. These are what I would consider for the basis of my
theory. Structure has always and will always be an important factor
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in both the life of an architect and of a building, and even though
it is sometimes thought about last, it is one of the most important
aspects of the building process because without it there would be
no building. The structure is capable of taking many forms from
caissons to steel to masonry or concrete. Each section of a building
has to be held up without the risk of a catastrophic failure which
is why this is a major part of the architecture as being authentic
because it is not something that can be avoided or put aside in a
building or a monument. For example, the vessel located at Hudson
Yards in Manhattan is an interactive artwork that contains an elevator
and lots of stairs which are elements of architecture but there’s not
a single column in sight.

The vessel https://ihitthebutton.com/nyc-instagram-spots/

Another principle essential to my view of authentic
architecture is that of the form. This is the aspect of the design
process that I think most architecture students find most exciting
and mentally tasking at the same time, but it is the only time where
an ample amount of creative freedom can be exercised in the
project. The form is usually what covers the structure or sometimes
is the structure, but that does not mean it can’t be solid or fully
transparent. The form just has to have a mind of its own Just
because less is more does not mean that the building has to be
a box form neither does it mean that it should be done using the
styles of the past that should be left in the past, but the form does
not have to have geometry aligned and equal or exact ratio to be
beautiful. It just has to have its idea and standard of beauty for it
to be beautiful. An example of this is the Heydar Aliyev Center in
Baku, Azerbaijan by Zaha Hadid architects.

My third principle consists of materials, the major factor
in constituting what authentic architecture is. The materials used
automatically give the building character and can either be the
cause of the instant joy that replaces any need for ornamentation,
or it is capable of inciting curiosity in a person or making the
building look sophisticated or simple. Regardless of the type
of material when we use it appropriately, it either demands
attention or curiosity but either way it makes for the building that
is perceived with the difference of opinions stimulated by people.

Saint Peter's Lutheran Church located at 619 Lexington Ave, New York, NY
10022.
http://www.bigapplesecrets.com/2014/01/citigroup-center-part-2-disasterthat.html

My last principle is that of purpose. The question of what
the building is going to be used for or who are the occupants of
the building is going to play a role in the outcomes surrounding
the building's architecture. Although a building can be classified
as a mixed-use, there’s always a general idea that would, in
turn, shape the design of the structure, form and materials which
when combined, achieve the sole purpose of the requirements.
For example, the salt shed in New York is authentic in its form,
purpose, structure, and material where all these factors stated
above tend to intertwine with each other to produce a building or
artwork that can be called authentic or not.

http://www.centerforarchitecture.org/exhibitions/2016-design-awards/
The Heydar Aliyev Center

AUTHENTIC ARCHITECTURE OF THE
21ST CENTURY
TASFIA AMIR, BArch 2022
Architects, theoreticians, and historians have written
many books and essays where they have expressed their ideas
of authentic architecture which responds to the political, cultural,
and scientific climate of their times. They favored nature and God’s
creation in their designs and used handcrafted ornaments to express
their artistic freedoms in the past. This later lost its relevance in
society after the introduction of mechanical reproduction. Soon,
tectonics became more appreciated which served more than just
the beauty of architecture and had a purpose behind the material
selection and detailing. Architects also started to value the function
more than the design elements and started to use expressive and
dynamic forms. The introduction to new technology broadened the
perspective of architects and allowed them to make bold moves by
trying new designing techniques and styles. These styles were at first
unappreciated by the people of their time but later become more
accepted by the next generation. This way, the idea of authenticity
has always been changing by applying new strategies that can solve
the problems of that time. It was mentioned in the essay called
Applying New Architectural Principles of Viollet-le-Duc that “It is the
careful thinking out of the problem that can alone give birth to the
architecture of the future.” Today’s authentic architecture also got
its characteristics because of its problem-solving aspect that will
continue to grow in the future.
Authentic architecture should be original and true to its
time. It needs to respond to the cultural, social, and economical
needs of its location. Walter Benjamin in the essay called The Work
of Art in the Age of mechanical Reproduction states that “the most
perfect reproduction of a work of art is lacking in one element: its
presence in time and space, its unique existence at the place where
it happens to be.” People are entitled to their own style of architecture
but bringing back an old style that does not meet today’s requirement
only makes it seem out-of-place. To make an authentic architecture
of the twenty-first century, it is critical that the building elements and
systems deal with climate change. If we want to solve global warming
or slow down the process, we should introduce sustainable design
strategies to our buildings. All the benefits that come with sustainable
design are not just for the environment, but for the occupants as well.
Sustainable buildings are energy-efficient and ensure the maximum
efficacy of building materials. Today’s and tomorrow’s architecture
should be more practical and highly functional. It should not allow
any material or building space to go to waste in the process. Every
part of the building should have a function. However, it does not
mean the buildings cannot be beautiful. Today’s buildings meet the
aesthetic needs of the architects and users through their expressive
forms and façade systems.
Adolf Loos in his Ornament and crime essay stresses that
“it is a crime against the national economy that it should result in a
waste of human labor, money, and material.” It still applies today. We
use tectonics more than ornaments because they boost the beauty
of architecture while serving a purpose.
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Our need for certain program, space, and design
elements can change over time in a way that pressures architecture
to change to meet our demand. Architecture of the
twenty-first century should be prepared for any future events or
changes that allow it to adapt to the needs and requirements
of its time. It should have the flexibility to create the desired
space and bring necessary programs. However, we should not
lose our creativity in the process of trying to achieve these goals.
Architecture should have its own identity that makes it different
from others instead of becoming a copy of someone else’s work.
Repetition of the same design, unless intentional, takes away its
originality and makes a building inauthentic. Architecture should be
made for all people and not be discriminatory. It should fulfill the
occupant’s needs whether it is private or public space. Technology
plays a huge role in giving new characteristics to our authentic
architecture. Every time a new technology is invented, we try to
find a way to use that to our advantage. New technologies are used
to make the designing and building process easier and faster, but
it also helps us to invent new ideas that respond to our needs and
solve critical issues. There are some examples that can specifically
define the architecture of the twenty-first century.
Kinetic architecture meets many of the characteristics
of 21st century architecture. Both building façade and the interior
partition can be made in this system to build a flexible façade and
interior that can deal with many challenges. Some buildings are
designed in a way that it can change its form to provide space
based on the needs of the users. Kinetic façade can transform
a building’s static surfaces into moving surfaces creating a more
dynamic design. They are very adaptive to the needs of the building
and are designed to be flexible enough to take environmental
issues into consideration. They can respond to light, temperature,
and air movement. The motion of some kinetic façade’s panels
changes in response to the sun’s movement, which helps to
protect the building users from heat and glare and decreases the
need for air- conditioning. Some panels can be controlled by the
users from within the building. They can provide shade, protect the
building from rain and regulate the energy flow which makes them
highly sustainable. They also ensure the comfort of the occupants
living inside the building. But it is not just the environmental needs
that they serve but also the aesthetics. Kinetic façade can be made
in smaller modules of different shapes, colors, and materials and
their movement can create distinctive designs. Because they can
move, they can give the building form different identities. They are
mechanically complex yet highly expressive.
The closed cavity façade is the second façade system
that should be further researched and developed in the future.
It is a type of double skin façade that does not permit any
contamination by dust and condensation inside the internal cavity
of the façade. The Permasteelisa group first introduced this façade
system which is cost effective, sustainable, and provides many
designing options. The façade is moisture and dust free and
ensures the light, thermal, and acoustic comfort. They can provide
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the maximum daylight but also have integrated automatic solar
shading. This system has effectively reduced façade cavity cleaning
cost in the long term. The façade component and shading system
can be designed to the desire of the architect and the building users.
They have different design solutions for different kinds of climates.
It does not have any operable doors which allows the maximum
freedom of interior design.
If we want to build authentic houses and hotels of the 21st century,
modular architecture can be the solution. They are usually factorycreated and can use low carbon and sustainable materials. Buildings
can be built faster and minimize the cost.
Owners can choose to make a temporary or permanent
modular house based on the needs. With today's technology, they
can easily add water recycling and renewable energy systems during
the assembly. Because every house and its rooms are made in a
specific dimension that meets the necessity of the occupants, it
saves so much space that can provide for open spaces and add
more greens into the projects that is good for both the people and
the environment. It also takes the human scale into consideration and
allows them to have activities that are both healthy for themselves
and for the community. The community gets to come together and
interact with each other. In Urban Utopias Robert Fishman describes
an ideal city by saying “the city that best expresses the power and
beauty of modern technology and the most enlightened ideas of
social justice” and “harmonious balance between control and
freedom.” Modular houses have the balance of control and freedom
in designing the space and buildings structures while it can use
technology to advance its system.
High performance house is another housing system that
we can continue to build more in the future. These houses can
provide sustainable yet aesthetic design that are cost effective, safe,
and secure. The interior air quality meets the specific requirement of
the space. The building design and performance are energy efficient
and can reduce greenhouse gas emissions. It provides thermal
comfort and maintains the appropriate humidity levels. They also
provide satisfactory lighting and acoustics. But to make the project
successful, they need to make sure that the building is loved by
everyone so that it can be preserved and maintained for a long time.
This is what our ecology needs right now, and it can be the perfect
solution for many. One type of high-performance house is net zero
house. Many architects are planning to commit to a net zero future
where the buildings will have reduced greenhouse gas emission,
use on-site and off-site renewable energy, and reduce embodied
carbon in building materials. Any remaining carbon from materials,
construction, or operation is offset. We have the technology to create
net zero buildings but to build a net zero future, architects must play
a big role in this to convince their clients and the government. Many
countries are already experimenting with the new technologies to
develop this practice.
An innovative solution to our environmental issue can be
the cradle-to-cradle design in architecture. It is a regenerative design
process that can take materials and turn its linear life cycle into a
circular one. Materials are used for the human needs and when
they become useless, they turn into waste and produce toxins that
are bad for our environment. In cradle-to-cradle design process,

materials can be recycled and reused endlessly to minimize the
amount of waste materials, but all the materials should be free
from any toxins. To introduce this system in architecture, we
must make buildings out of demountable and locally produced
materials. Locally produced products will ensure the aesthetic
and expression of local preference and needs. These buildings
can gather their own rainwater and purify their wastewater. The
buildings are self-sufficient and apply many passive systems that
help the building to generate its own energy as well as provide
energy to the neighboring houses if possible.
One major change, challenge, and development we will
continue to see in the future is the AI in architecture. Every time
we get introduced to a new, advanced technology, we learn to
respond to and incorporate these technological advances into our
design work. It takes human intelligence for an AI to perform a
task successfully. It changes our workflow, organizes information,
helps us with the design process, and invent new techniques. It
introduces us to new styles and technologies that we can use
to solve many problems we face today. But the question is if AI
helps us to become better architects or if it is going to replace
us in the future. Algorithms and parametric design provoke us
to think it can do the job of architects where architects are only
there to give commands. Today, we are using these systems to
provide energy efficiency and make a building more sustainable
that still meets the aesthetic needs. It would have been difficult to
think of these solutions without technological advancement. Kostas
Terzidis in Algorithmic Architecture mentions “The combination of
both systems, that is. that of the human and that of the computer,
is where the true power of algorithms lies.” Now architects can
work together with the AI to find solutions to problems that humans
caused or let the AI completely take over.
Architecture in the future can take any turn. Semper in
Science, Industry, and Art talks about new inventions and says “...
men knew how to use the invention because they needed it, and
because they needed it. they searched and found it. In this way,
gradual progress in science went hand in hand with the mastery
and the awareness of how and to what end the invention could
be applied.” We invent new techniques and styles to find a way
to achieve our goals. We can come up with more solutions in
the future, but we must learn to use technology to work more
efficiently without letting it take over. Repetition of the same design
and making complex designing choices without a proper intent
decreases its value eventually. It is important for us to maintain
the authenticity of our time and integrate the technology and
sustainability to ensure a better future.

ARCHITECTURAL AUTHENTICITY
TIFFANY ZHANG, BArch 2022
Growing up with technology is slowly becoming integrated
into daily tasks can seem overwhelming. Technology has positively
benefited the advancement in accuracy and expanding the realistic
expectations in architecture. Architecture started with hand sketching
every single building facade, floor plans, sections on Vellum paper
and evolved into a completely digital design strategy. Technology
has improved in the amount of time and paper used in each
architectural project. Architecture has come to a point where we rely
on algorithmic programs such as Grasshopper to develop facade
envelopes based on the existing conditions in the project. Relating to
previous architectural styles, the design techniques used reflect the
current political standpoints, material availability, and technological
advancement. However, does the current design process take away
from the enjoyment in architecture as the computer becomes the
determining factor of a workable design approach? Based on my
design approaches through my previous design classes, I would
strongly disagree that algorithmic programs will determine our design
approach and that architects will develop more towards sustainability
in efforts to save our planet.
Towards the closing of the London Industrial Exhibition
in 1851, Gottfried Semper was trying to find a way to define an
architecture’s design concept. As stated in Science, Industry, and
Art, “Style means giving emphasis and artistic significance to the
basic idea and to all intrinsic and extrinsic coefficients that modify the
embodiment of the theme in a work of art.” In
other words, an architectural style categorizes the design approach
an architect takes as a response to their ongoing political formality
and self moral values. The implication of science brings more realistic
approaches to human research with existing proof. Architects begin
to understand the effect the choice of materials and functionality has
on the building.
During the same time, architects were implementing
ornamentation throughout the interior and exterior of their buildings.
However, an Austrian architect named Adolf Loos opposed the
approach architects were heading. According to Loos Ornament and
crime, “It could only benefit us if for a time we were to abandon
ornament and concentrate entirely on the erection of the buildings that
were finely shaped and charming in their sobriety.” As he compared
the usage of ornamentation as a committed crime wasting valuable
resources, expensive cost, and overdone over the past centuries that
takes away from the real beauty of architecture, he claims the interior
space and facade development creates a unique experience. I would
have to agree with Loos on some point that ornamentation uses
a large amount of material, which won’t be a workable approach
during the present 21st century. Nowadays, we try to reduce the
amount of expensive material we integrate into our architectural
buildings to reduce the number of emissions into the environment.
With money having a lesser value compared to today, the design
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has an influencing factor of budget cost. Unless you have deep
connections with the wealthy or have a political connection like
Robert Moses, the money will always be a design factor. However,
ornamentation did represent the emotional connection people had
with religion. The heavy influences during the 19th century created
the authentic architecture of its time. Although some people like
Adolf Loos expressed their concern with the architectural design
direction, he became a starting point for a new architectural style.
Fast forward to the early 20th century, Antonio Sant’Elia,
Filippo Tommaso Marinetti, and Le Corbusier were some of
the few advocates of Futurism. Although the majority of their
designs only existed through their drawings, they represented
how they envisioned architecture would drastically become
due to the discovery of concrete and modern materials. As
stated in Antonio Sant’Elia/Filippo Tommaso Marinetti: Futurist
architecture, “The calculation of the strength of materials, the use
of reinforced concrete, rule out ‘architecture’ in the classical and
traditional sense.” The importance of understanding the structural
limitations of building materials has restricted the design approach
beneficially. Keeping in mind the occupancy load ensures the
anticipated loads once the building opens to the general public. I
agree with integrating structure to influence the design approach
as architects design for more skyscrapers and tall buildings. Le
Corbusier expresses the difference between an architect and an
engineer as they both have different objectives. “The Engineer,
inspired by the law of Economy and governed by mathematical
calculation, puts us in accord with the universal law... The
Architect, by his arrangement of forms, realizes an order which
is a pure creation of his spirit; by forms and shapes, he affects
our senses to an acute degree and provokes plastic emotions,” as
stated in Towards a New Architecture. Le Corbusier was reinstating
the roles of both an architect and engineer as architecture takes
more influence towards close detail towards a building’s structure.
The new introduction of machines during the Machine Age created
the possibility of using new building materials. Through the job of
an engineer, architects can create buildings that can be structurally
supported while bringing their ideas to life.
Similar to the Futurism era, Utopian architecture
consisted of drawings that never left the paper. Ebenezer Howard,
Frank Llyod Wright, and Le Corbusier were some of the people
involved in designing their form of utopian society based on their
own experiences. They drew and created models to demonstrate
typical floor plans for specific programs in a building for all forms
of functions such as office buildings, education settings, residential
homes, parks, and transportation. According to Urban Utopias in
the Twentieth Century, Wright, Howard, and Le Corbusier believed
in the benefits of technology developments during the Machine
Age. The three agreed that the poor would not be sustainable for
their design, but all had different approaches to achieve the goal.
Howard believed in creating ‘Garden Cities” that include essential
programs such as work, schools, and nature within a reachable
distance by car or train. Each family would have a certain amount
of square footage of land without having to live adjacent to other
people. His idea is similar to what architects are also trying to
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achieve through their “15-minute city.” Comparably to Howard,
Wright envisioned people receiving 2.5 acres of land and relying
on personal vehicles to get from one place to another. As for Le
Corbusier, he wanted to create large building towers where a large
number of people live with the creation of open space. His model
reminds me of how NYCHA designed their public housing throughout
the five boroughs built entirely of brick. Out of the three architects, I
believe Howard’s vision of a utopian city is somewhat evident today.
Architects nowadays are striving to reduce transportation means with
essential needs within a 15-minute distance.
During the twentieth century, architects started using
algorithmic systems as technology beings to rely on computers.
Through the algorithmic systems based on the user’s inputted
conditions, the system would feedback possible design strategies
the architect can use.
According to Algorithmic Architecture by Kotas Terzidis, “An algorithm
is not a game, a cool name, another tool, or an obscure engineers’
conspiracy but instead, it is a way of thinking, and because outfits
newly introduced counterpart, the computer, allows human thoughts
to extend beyond their limitations.” The algorithm created more
accuracy during a design process as it gives the architects a helping
hand in existing errors in their initial design. However, architects
usually focus on the design portion of the building rather than having
a clear understanding of computer mechanics that gave them their
results. It has become a disadvantage since architects cannot use
the full capabilities an algorithmic system has.

The human population will only increase over time and will increase
the necessity for mass production to accommodate for a larger
need. If we don’t design more towards sustainable architecture, we
will only harm the planet drastically. Authentic architecture is similar
to an artist when they create their art piece in the reflection of their
political views, moral and cultural values, personal experiences,
and current technological advancement. Initial ideas brought up
in previous architectural styles have become more fully developed
throughout the years as more resources become more available
to us. There is no definite authentic architecture that should define
future architectural styles but should influence the decisions
made. Based on my recent architectural design classes, the goal
is to create more sustainable strategies to enhance people’s
experiences within the space naturally rather than increasing the
expense cost over time.

Through parametricism, Patrik Schumacher emphasized
the limitation of political influences in architectural design. According
to Politics of Parametricism, “However, architecture can and must
respond to transformative historical developments that become
manifest within the economy and the political system.” In my opinion,
no matter if we agree or disagree with how the current government
functions, politics will always influence architecture. For instance,
Robert Moses had some political power that brought his vision of
New York City to a more realistic approach despite causing a large
number of displacement among residents in the desired area. As
much as Schumacher wants to have a clear separation between
architecture and politics, it could never be achievable. Furthermore,
the algorithmic system creates an architectural development through
a large scale heavy influence by the digital realm. “In principles,
every property of every element or complex is subject to parametric
variation. The key technique for handling this variability is the scripting
of functions that establish associations between the properties of the
various elements,” as stated in Politics in Parametricism. I wouldn’t
call parametricism the correct appreciation towards architecture
considering the world issues we suffer due to the free market,
During the current 21st-century architectural style,
parametricism has become the core element for authentic
architecture. As future architects are taught to 3D model their design
concept into Rhino or Revit, more architects will rely on algorithmic
programs such as Grasshopper to continue the new architectural
style. These algorithmic systems would become more beneficial if
they were to help fight current world issues such as climate change.
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ARCH CLUB
Faculty Advisers : Associate Professor Lia Dikigoropoulou & Assistant Professor Ken
Conzelmann
For over 30 years the Architecture Club has been one of the most influential clubs on City
Tech’s campus. Each semester students and club members gain valuable knowledge
from speakers who are invited to come and share their architectural experiences with
the club. However, class lectures are no substitute for the personal, eye opening
experiences that the club experiences on field trips
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Philip Johnson Glass House, Ct

ARCH CLUB
For over 35 years the Architecture Club has helped bring together the students of City Tech to explore ideas on how buildings
are created and to gain experience on the architectural profession. One important aspect of the club is to provide students with fun, handson, experience by visiting well-known firms, construction sites, and out of state/international trips. The club is well known for the spring
break trips where students get the opportunity to travel to a country of choice and explore its rich culture, architecture, and to create fruitful
memories.

Grace Farms, Ct

This club meets every Thursday from 12:45pm to 2:00pm, where typically the most popular event is guest speakers within the
architectural industry, who talk about the history of their respective firm, past and ongoing projects, as well as their overall experience in the
field. These meetings offer students many opportunities and benefits. The meetings allow students to effectively interact with others, and to
discuss topics and experiences of the profession.
The Architecture Club's other advantage is the opportunity it provides for students to network and build connections within the
profession. Each meeting is hosted by individuals with some experience in the field of architecture and they are always more than pleased
to share their experience with students. This gives students the opportunity to acquire ample knowledge before beginning their career as an
architect.

Fallingwater, PA

Overall, the main goal of the Architecture Club is to keep providing educational events and extracurricular activities outside the
school for all students and members. The Club encourages new members and new students to further advance in their studies, as well as
pursue their chosen career paths.

Storm King Art Center, NY
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